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The attached document is a fourth draft of the Apple CD ROM SCSI Command Set. It is a 
complete SCSI command set for the Apple CD ROM product. This command set may or may not 
be released as section 2.5 of the Apple SCSI Command Protocol specification (062-2075). If this 
command set is not released as section 2.5 of the Apple SCSI Command Protocol specification, 
then sections of that specification other than the SCSI command set are also applied to the Apple CD 
rae — Electrical characteristics of the Apple SCSI bus can be found in Apple specification 
0 4 
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2.5 C.D.ROM Commands 


ired. If the initiator does not respond to the reselection ( 
within a Selection Timeout Delay(250ms), the target shall release the bus for 
200ms and then try to rearbitrate and reselect again. The target shall try the above 
disconnect/reselect procedure until the initiator responds or the target receives an 
abort or bus reset message from the reselecting initiator or a hard reset from the 
SCSI bus. The target will respond to selection from the same or other initiators 
between reselection retries. 


Disconnect/reselect is also required for audio commands. If the host chooses to use the 
disconnect/reselect feature, the drive will disconnect only for those operations that involve 
movement of the optical pickup (i.e. during seek). After the target address is found, the drive will 
play audio from that target address and reselect the host at the beginning of the audio play or audio 
scan. Since the reselection process depends on whether the SCSI bus or the host is busy, it is 
alee the audio play or audio scan operation begins before the reselection process is 
comple 
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2.5.1 Group 0 Commands for C.D. ROM Devices The Group 0 commands for C.D. 
ROM devices shall be as shown in Table 2.5.1-1. 
ges Table 2.5.1-1 
Group 0 Commands for C.D. ROM Devices 


b nsseoeedpesninetproe-eretinsnsieepsnsicedfersovamananrseraliuinnrjrmaneseebmamarersipietereatiassiniponatnuestpnasesunsteesvbsetlpsseonfesin-ijunbharantGuan se irsseesdjrasa Var ralraseissipaovrsiGpast agen Srnejrrn/mibal ites ewrapinnsbosenrveersandaaranised pivinsintmntaetagpsiairdalpssasteangennmuandbensmnaaedememndaeannencauns ia dcureessea cae cee Te 
LEAS AS A ST Le aS eT a Se TS ae Slits Gail ann eNPaaie Sailliwa>aaNEP OS Sbae eiulunaniea ieee ameee Meee eee tee ee eee, 


Operation 
Code Type Command Name Section 

O07 M TEST UNIT READY Tele 
Oly M REZERO UNIT 8.1.1 
024 R 
03747 M REQUEST SENSE 7.1.2 
044; R 
OStz R 
O64; R 
O7 fy R 
O87 M READ 12.1.1 
O9p; R 
OAH R 
OBy M SEEK 8.1.6 
OCH R 
ODy R 
OEY R 
OF y R 
1047 R 
lly R 
12H M INQUIRY Tehso 
13H R 
l4yy R | 
15y M MODE SELECT 12-153 
16py M RESERVE UNIT 8.1.8 
1747 M RELEASE UNIT 8.1.9 
187 R 
19yy R 
LAW M MODE SENSE 12.1.4 
IBY M START/STOP UNIT 8.1.11 
1CHy M RECEIVE DIAGNOSTIC RESULTS 7.1.5 
IDy M SEND DIAGNOSTIC | 7.1.6 
LEY M _PREVENT/ALLOW MEDIA REMOVAL 8.1.12 
lFy R 


Key: M = Command implementation is Mandatory. 
O = Command implementation is Optional. 
R = Command code is reserved for future standardization. 


7.1.1 TEST UNIT READY Command 
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Peripheral Device Type: C.D.ROM 


Operation Code Type: | Mandatory ” | 


Operation Code: 


The TEST UNIT READY command provides a means to determine if the C.D. ROM is powered 
up and ready for operation, and a disc is mounted. Refer to section 7.1.1 of the ANSI 
X3T9.2/82-2 Rev. 17B for details. 


8.1.1  REZERO UNIT Command 
Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: Oly 


Table 8-2 


REZERO UNIT Command 

Bit! 7 | 6 #7 «5 +#s| 4 +' 3 ' 2 «1 *D | O07 
Byte | ! | | | | | | | 

0 | Operation Code OY 
“a "Topical Unit Number — ——° 
~~. ee ema: | 
37 a ee? 
os ae ——— ee 
“s Vendor Unie | Reserved | Flag | Link = 


eg te eae a ie ee a ease aes See asad | 


ec nnimiaiiintineuntitdtientiatiionamelll 


The REZERO UNIT command (Table 8-2) repositions the drive's optical pickup to the starting 
address of the disk and enters the HOLD TRACK state for the duration of inactivity ime. The drive 
will spin up if it is not spinning. 


If the initiator requests disconnect, disconnect will be performed before the seek operation and 
reselect will take place following the seek operation. 


This command should not change the mode select parameters. 
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7.1.2 REQUEST SENSE Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 034 


Extended Sense Data format is Required. 


Implementation of the additional sense code (byte 12) is required and the additional sense code of 
medium change (28H) is mandatory. 


The thirteen(13) first bytes of the Extended Format, as defined in the SCSI specifications, are to be 
supported by the target. All additional bytes are optional. 


EXTENDED SENSE DATA 
The following bytes are REQUIRED 


Valid | Error Class=7H | Error Code=0H 


FM=0 EOM=0IILI=0! R | Sense Key 

Information Byte (MSB) 

Information Byte 

Information Byte 

Information Byte(LSB) 

Additional Sense Length (n) 

Optional, except for use with SEARCH and COPY (00H) 
through commands as per 7.1.4.2 (00H) 


(OOH) 
Additional Sense Code 


CONN AR WN © 


ps pt 
Ne 


The following bytes are optional and follow the Required Extended Sense Data 


byte 12. 
Bit 7 | 6 | 5 | 4 I 3 | 2 | l | 0 
Byte | | | | | | | 
13 Reserved 
14 FRU failed 
15 FPV | CD ! VU | VU! BPV | Bit Pointer 
16 Field Pointer (MSB) 
17 t rT] (LSB) 
18- N/A 
n+17 


Beem 5 


The information bytes are not defined if the Valid (address valid) bit is zero. If this bit is one, the 
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information bytes contain the unsigned logical block address associated with the sense key. 
The FM (File Mark) and the EOM (End Of Media) bit are set to zero. 


The ILI (incorrect length indicator) bit indicates that the requested logical block length did not 
match the logical block length of the data on the medium. This bit is set to zero. 


The Sense Key codes of 0H, 1H, 2H, 3H, 4H, SH, 6H and BH are required. The definition of 
the sense key code is described in Table 7-6 of the ANSI X3T9.2/82-2 Rev. 17B. 


The additional sense length specifies the number of additional sense bytes to follow. If the 
allocation length of the command descriptor block is too small to transfer all of the additional sense 
bytes, the additional sense length is not adjusted to reflect the truncation. 


Byte 12 Additional Sense code. 
The Additional Sense code OO}, indicates that the target does not support any additional sense code 


for the related Sense Key or does not have any appropriate additional sense to return for the Check 
Condition status that it created. 
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C.D.ROM DEVICES ADDITIONAL SENSE CODES (byte 12) 


Code Related Sense Keys 

00 No Additional Sense Information No Sense 

01 Reserved 

02 Error occurred during seek operation. Hardware error or 
Medium error 

03 Reserved 

04 Drive Not Ready (i.e. unit off line in multiple LUN system) Not Ready 

05 Reserved 

06 Reserved 

07 Reserved 

03 Logical Unit Communication Failure Hardware error 

09 Track servo error Hardware error 


OA through OF Reserved 


10 Reserved 

11 L-ECC uncorrectable data error (L-ECC on) Medium error 

12 through 16 ~—— Reserved 

17 CIRC recovered data error (L-ECC off) Recovered error 

18 L-ECC recovered data error (L-ECC on) Recovered error 

19 Reserved 

1A Reserved 

1B Reserved 

1C Reserved 

1D Reserved 

1E Reserved 

1F Reserved 

20 Invalid Command Operation Code legal Request 

21 Dlegal Logical Block Address Illegal Request 

22 Illegal function for device type Hlegal Request 

23 Reserved 

24 Illegal field in CDB other than op-code or illegal logical block address 

Illegal Request 

25 Invalid logical unit number Tegal Request 

26 Invalid field in Parameter List legal Request 

27 Reserved 

28 Medium changed (detected by cartridge insertion) Unit Attention 

29 Power On, Reset or Bus Device Reset occured Unit Attention’ 

2A Mode Select Parameters changed Unit Attention 

2B through 2F Reserved 

30 Reserved Medium error 

31 Reserved 

32 Reserved 

33 through 3F = Reserved 

40 SCSI controler data buffer failure Hardware exror 

41 Drive's internal bus data path failure Hardware error 

42 Power On Diagnostic Failure ° Hardware error 

43 Message Reject Error (see 5.6.1.5) Hardware error or 

: Aborted command 

f 44 ' [Internal Controller Error (see 5.6.1.8) Hardware error 
\ 45 Reselect failed (see 5.6.1.7.) Hardware error 
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46 Reserved 

47 SCSI Interface Parity Error (see 5.6.1.) Hardware error 

48 Initiator Detected Error (see 5.6.1.4) Hardware error or 
Aborted command 

49 Inappropriate/Illegal Message Hardware error or 
Aborted command 

4A through 4F Reserved 

50 through SF _—— Reserved 

60 through 6F = Reserved 

70 through 7F _— Reserved 

80 Prevent Medium Removal Set egal Request 

81 Logical unit is reserved | Tegal Request 

82 End of user area encountered on this track(only for data/audio mode change) Illegal Request 

83 Overlapped commands attempted Absorted Command 

84 Illegal mode for this track (e.g. audio command for data track) Tegal Request 

85 Audio address not valid. legal Request 

86 through 9F ~ = Vendor Unique 

AO through A6 Vendor Unique 

A7 Vendor Unique 

A&8through AF Vendor Unique 

BO No Cartridge in Drive Not Ready 

Bl Unable to recover table of contents(TOC) Not Ready 

B2 Cartridge load/eject failure Not Ready 

B3 CIRC unrecovered data error (L-ECC off) Medium Error 

B4 Focus servo failure Hardware Error 

BS Spindle servo failure Hardware Error © 

B6 Cartridge load mechanism failure Hardware Error 

B7 Read TOC in progress. Not Ready 


B8 through FF Vendor Unique 


Byte 14 Field Replaceable Unit (FRU) failed. A non zero value indicates failure. A value of zero 
means that no FRU is to be reported. 


Byte 15 definition: 
-FPV (Field Pointer Value) Bit 7 of zero indicates that the target does not implement the functions 
supported by C/D & BPV bits and bytes 16 and 17, therefore these bits and fields are not valid. Bit 
FPV of one indicates that the Field Pointer bytes 16 and 17, the C/D and BPV bits are significant. 
-C/D bit of one indicates that the value reported in the Field Pointer is the CDB's byte number for 
which an ILLEGAL REQUEST Sense Key was issued. C/D bit of zero indicates that the value 
reported in the Field Pointer is the byte number of the DATA phase for which an ILLEGAL 
REQUEST Sense Key was issued. 

-Bits 5 and 4 are vendor unique. 

-BPV bit of zero indicates that the target does not implement this function, therefore the Bit Pointer 
field is not valid. BPV bit of one indicates that the Bit Pointer field (bits 0 through 2) is significant. 
-Bits 0 through 2, Bit Pointer, indicates which bit of the byte number reported in bytes 16 and 17 is 
the bit for which the ILLEGAL REQUEST Sense Key was issued. 


een asec Ret pa A Te nao LMC RECTOR NALD EAA, “AO EMT 
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12.1.1 READ Command 


Peripheral Device Type: C.D. ROM 


Operation Code Type: Mandatory 
Operation Code: O08} 


Refer to section 12.1.1 of the ANSI X3T9.2/82-2 Rev.17B for details. The drive will enter a hold 
track state at the completion of the read operation for the duration of the inactivity time. 


8.1.6 SEEK Command 


Peripheral Device Type: C.D.ROM 
Operation Code Type: Mandatory 
Operation Code: OB 


Table 8-12 
SEEK Command 
Bt! 7 | 6 #1 5 +! 4 +! 3 1 2 «1 2 +9 °0 
Byte | | | | | | | | | 
01 Operation Code | 
“Ty Togieal UntNumber TS Logical Block Addess(MSB) SS 
—~: u—<—_ = 
SD Logical Block AddressSB) SSCS 
a. Sera" aes 
“/. Vendor Unique | —< We lime | 


Ee @ awe 0 0 8 OO 8 OO OB © OB BOB BOS FOB C8 6 O98 BOO EOSS 8898 988 8288S B88 B ODODE GSS OES S BSF BEB BEBO BD DDS OD LD DDB LD AD @@ee ee | 
RELA IT EEE OEY DLT TD IEE TTDI TEY ERLE LEE LILLE ELL ELT, STILT 
CE NRE ARDEA RE REED: ELIE LS SELES COLITIS ETE ELEY 


The SEEK command (Table 8-12) requests that the logical unit seek to the specified logical address 
and enters the HOLD TRACK state for the duration of the inactivity time. 
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7.1.3 INQUIRY Command 


Peripheral Device Type: C.D. ROM ( 


Operation Code Type: Mandatory 
Operation Code: 1274 


Bytes 0 through 53 of the Inquiry data are Required. Bytes 54 through the end of 
the data are optional. 


INQUIRY DATA 
Bit 7 6 5 4 3 2 l 0 
| | | | | | | | 
BYTE O Peripheral Device Type (05H) 
BYTE 1 RMB=!1 | Device Type Qualifier ee 
BYTE2 ISO Version | ECMA Version ANSI Version=1H 
BYTE 3 Reserved | ene Data Format=1H 
Response Data Format: — 
Descripuon 

On Vendor Unique 

ly Common Command Set (CCS) 

24 through Fry Reserved 


Targets conforming to at least conformance level 2 as defined in Table El, Appendix E, of the - 
standard, and conforming to this document shall set the Common Command Set code (lq) in 


the Response Data Format field. | 


BYTE 4 Additional Length (n) 
BYTE 5 Vendor Unique 

BYTE 6 and 7 Reserved 

BYTE 8 Vendor Identification (in ASCID 
through "Vendor Name' 

BYTE 15 

BYTE 16 Product Identification (in ASCIT) 
through 'CD-ROM'space' Unique model number assigned for Apple’ 
BYTE 31 

BYTE 32 Revision Level (in ASCII) 
through ‘Firmware revision level’ 

BYTE 35 

BYTE 36 Vendor Unique 

through (Command Bit Map, see explanation below) 
BYTE 55 

BYTE 56 Reserved 

through 

BYTE 97 

BYTE 98 Vendor Unique 

through 

XX 


AAO ERI MAAS NISL ATOLL EL EEE TTA LOI ILE CREEL ITD), ELI ESTE TTT COG ELT EO LET TICES EEL N ENOL LIE TT: GAEL ILL EEE TLE LILO ILE LED OEE LEEDS ITLL EDI LE LES LLP LLLIEL LE LEDOLEE DD, LLL ELE EL IIE ELL 
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Beginning at byte 36 in the VENDOR UNIQUE area of the response are 

extension bytes to-specify the number of extents supported by the RESERVE (command $16) and 
RELEASE (command $17) commands. Following this is a list of SCSI commands supported by 
this device. Commands map into this list by their group code and command code values. Values 
are returned by first specifying a Group Code Specifier (a byte for the Group Code value; 0 for 
Goup 0, 1 for Group 1, etc), then specifying a 4 byte Command Bit Map representing the 
commands implemented within that group. The bit map is constructed by setting a bit for an 
implemented command according to that command's value, and clearing a bit otherwise. Bits 
within the bit map are numbered in ascending order beginning with the first bit following the Group 
Code Specifier. This list is terminated by specifing a $FF for the Group Code (no additional 
command bit map bytes are necessary). | 


Example: The following is an example of the format. 


Byte 36:300 (Hi Order byte - number of Extents] 
Byte 37:300 [Low Order byte -number of Extents] 
Byte 38:$00 [Group 0 commands] 

Byte 39:$D0 [Commands 0H,1H,3H] 

Byte 40:$90 [Commands 8H,BH] 

Byte 41:$27 [Commands 12H,15H,16H,17H] 
Byte 42:$3E 


[Commands 1AH,1BH,1CH,1DH,1EH] 
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Byte 43:501 [Group 01 commands] 

Byte 44:$04 [Command 25H] 

Byte 45:$91 [Commands 28H,2BH,2FH] 

Byte 46:300 [No commands implemented in this range] 
Byte 47:$18 [Commands 3BH,3CH] 

Byte 48:$06 [Group 6 commands] 

Byte 49:$F0O 

[Commands COH,C1H,C2H,C3H] 

Byte 50:$FC [Commands C8H to CDH] 

Byte 51:300 [No commands implemented in this range] 
Byte 52:$00 {No commands implemented in this range] 
Byte 53:SFF [End of list] 
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8.1.7 MODE SELECT Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: ISH 
Table 8-13 
MODE SELECT Command 

Bitl 7 | 6 . 2 | 4 | 3 | 2 | 4] | 60 | 
Byte | | | | | | | | | 
0 | Operation Code a | 
anna nnn |e anne nn nnn nnn nn nnn nnn me enn nn nn nn nn nn enn nnn nnn nnn nn nnn nnen nnn nenennnennnerenennne===| 
1 | Logical Unit Number | Reserved | SP=0 | 
------- | --------- = - nn nnn nnn nnn nnn nnn nnn mn nnn nan nnn nnn mn nnn en nnn nnn nnn nn mn nnn nnn nnn wenn nnn no| 
2 4 Reserved | 
------- | enna nnenn nana nnn nnn nnn nnn nnn en nen nnn nnn nen nnn nnn nn nn nnn nnn enn nn new nn ennnnnnennn nen nrnnnnnnnnn---| 
3 | Reserved | 
a aS aa aa tn cre ee | 
4 | Parameter List Length | 
-—----- | -—-- -- 3 nn nn nn nnn nnn nn nnn nm nnn nn nn nn mn nn nn nnn nn nnn nnn nnn nn nnn nnn nne| 
5 | Vendor Unique | Reserved | Flag | Link | 


Mandatory Page Codes for \Vioge select and Vioge sense 


1. Page Code $0: Unit Attention 

2. Page Code $1: Error Recovery Parameters 

3. Page Code $2: Disconnect/Reconnect Control Parameters 
4. Page Code $20: Drive Parameters. 

5. Page Code $3F: Report Values (Mode Sense only) 


The MODE SELECT command (Table 8-13) provides a means for the initiator to specify or 
change medium, logical unit, target or peripheral device parameters to the target. This 
command is Required within the Apple Common Command Set. 


The Parameter List Length specifies the length in bytes of the MODE SELECT parameter list that 
shall be transferred during the DATA OUT phase. A parameter list length of zero indicates that no 
data shall be transferred. This condition shall not be considered an error. 
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The MODE SELECT parameter list (TABLE 8-14) contains a four-byte header, followed by zero or 
one block descriptor, followed by zero or more Pages. 


Table 8-14 
Mode Select Parameter List 
~ Bttl 7 | 6 | 5 | 4 r 2 | 1 to 
Byte | | | | | | | | | 

0 | Reserved | 
Tu Type 
i. —<—_ ne 
"saa Block Descriptor Length (OH @08) SS 

Block Descriptor(s) 

0 | Reserved DO 
i aes Numbe of Blocks MSB) 0H StCtCS<S 
ss aes Numba ofBloks OHSS 7 
Ty Per of Blocks SB) OH 
oe eee ri 
leg MSE) 
6 ene ee Length ——— os 
7 pmomaaseenemceeereenree Block Length is) 

Page Descriptor(s) 

0 | R | R | | Page Code oo 
—~i)0C””S””S« Cee —awmeeennes 
| CC 


The Block Descriptor Length specifies the length in bytes of all the block descriptors. A block 
descriptor length of zero indicates that no block descriptors shall be included in the parameter list. 
This condition shall not be considered an error. The number of blocks field specifies the number of 
logical blocks on the medium that meet the block length in the Block Descriptor. A 00H in all 

the Number of Blocks fields specifies all the logical blocks of the logical unit. 


he- Block Lenoeth specifies the fenetn in vvres OF eacn logical DIOCKS. 
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enetn ¢ realise } Lise PCICILUs J43(8005 IhPACLIZIS 
i 0 ( 40(92< kil i 
JO ELOI A! mls Y) 8 ) he VOLION c av 
: 5 8 e — © 
supported by the target. 
s e 
he initlata he DiocKk lenyetn tc i (Ke mpliemented) bvte 
es a ® M4 af * s 
per DiOcK ang the lavered L.CL napiec dS DIE IS Set to zero). the target 
e 3 es : 
will generate CHECK CONDITION ¢ eoal request for both mode | and mode ? 
e e,8 : : oe ; : e 
lata Diock he Initiator should use Diock jeneth of 0. 4990 OF £50201 
z e 
4 2 fh ohne ENO oe Od DIOCKS..ACCessing mode 
s J e 
0. 4540 OF £504 Implemented) will 


Optional additional blocks of parameters called Pages may be sent to the target in 
the Data Out phase of the MODE SELECT command, following either: 

- the MODE SELECT Header, if the Block Descriptor length is set to zero. 

- or one Block Descriptor. 

The Block Descriptor Length shall not include the length of the Pages. 


Page Definition: 

Each defined Page is preceded by a Header of two bytes defining the Page Code 
and the length of the page. Following the Header, the Pages are separated into 
sub-blocks containing a list of related flags and/or values. 


Bits 7 and 6 of byte 0 are reserved. 


The Page Code identifies the meaning of the following bytes in the Page. The 
Page Code is either defined, reserved or vendor unique. The parameters in the 
defined Pages are classified in priority sequence to ease implementation by the 
target. 


The Page Length value of each defined page, shall not include the Page Length 
byte. The Page Length represents the number of bytes that the target supports in 
each Page. The target may return in the Pages of the MODE SENSE commands as 
many consecutive bytes that it supports, for each Page that it supports, without 
splitting fields of multiple bytes. The Page Length shall be set in the pages of the 
MODE SELECT commands to the exact same value (zero value included) returned 
by the target in the MODE SENSE Page Length bytes. Otherwise, the target shall 
create Check Condition status with the Sense Key of ELEGAL REQUEST. 

The initiator shall issue a MODE SENSE command requesting the target to return 
all Changeable values (see PCF field configuration 01B in byte 2 of the MODE 
SENSE CDB) prior to issuing any MODE SELECT commands, in order to find out 
which Pages are implemented by the target and the length of each Page for that 
particular LUN(Logical Unit Number). 


Initiator Implementor Notes: 

- Those Pages, supported by the target, in which the initiator requests parameters 
to be changed shall be sent to the target. 
- The initiator may send in MODE SELECT commands all Pages supported by the 
target. 

- The Pages are not required to be sent in ascending order. 


In the event of a Hard Reset, the target shall first attempt to restore the Default 
Parameters. 
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ee Meaning _ 
= Unit Attention 

ly Error Recovery parameters 
24 Disconnect/Reconnect Control parameters 
3y through 1Fy Reserved 
20H Drive Parameters. 
21y-2F y, 31y-3EH Vendor Unique Page formats 
3FH Defined in MODE SENSE only. 


The initiator may issue a MODE SELECT command at any time. 


The target may or may not save the block descriptors and Pages for each LUN and 
for each initiator. If the target supports 8 LUNs and the bus configuration 
includes 7 hosts, the target would have to save 56 sets of MODE SELECT/ MODE 
SENSE data. The data for each LUN for each host could be different. 


a MOL CT command js received from an initiate he target snc 
psnond to the next command received (except INOUIRY or REOU 
‘rom all other initiators with a CE 4 CONDITION status, I he sense ke 

yn UNIT ATTENTION and the additional sense code is set to MOD 
PAKAIVE N TAIN 0 he controller will preserve the unit attention 
condition if an INOUIRY or REOU Ne command is received he uni 
antion condition is set upon receipt of the MOD Tl command bv the 
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ATTEN CARI RAS TLE ERE LTE TOTNES SELES: LIAL IGS LLL TILE LEILA CETERA ETI LONG CIOL NEI! CLAIRE EL TRS OLE EEO E EL LEI LL STD STD TS NND GRUN-teD- CES acer 
EE ESE SLE CLINE TEESE BEE GER E IDS ES LEL LP. SEE RE TE GT CIA A EE LN IE RE I SLT IE I PD 


Bit 7 6 5 4 3 2 l 0 
Byte | | | | | | | | 
oO R | R | PageCode=lp 
Page Length (in bytes) 

ys R I! R | TB | RC | EEC | PER |! DTE | DCR 
3 Retry Count 

4 Reserved 

J Reserved 

6 Reserved 


Recovery Time Limit = 00H 
NOTE: In the event of a conflict between the bit definitions and the error recovery procedures 
defined on pages 19 and 20, the error recovery procedures take precedence. 


A DCR (Disable Correction) bit 0 set to one indicates that the data shall be transferred without 
applying error correction (layered ECC). A DCR bit set to zero enables error correction 
(layered ECC). it j ; 


A DTE (Disable Transfer on Error) bit 1 set to one and if the PER bit is set to one, indicates 
that the target shall create the Check Condition status and terminate the data transfer to the initiator 
immediately upon detection of an error. The Transfer Length is then not exhausted. The data of the 
block in error, which is the first erring block encountered, may or may not be transferred to the 
initiator depending upon the setting of the TB bit. The DTE bit can only be set to one by the 
initiator if the PER bit is set to one. The target shall create the Check Condition status with Illegal 
Request Sense Key, if it receives PER bit of zero and DTE bit set to one. 

A DTE bit set to zero enables data transfer for any data which can be recovered within the limits of 
the Error Recovery Flags. Any erring block that would be posted, which is the last recovered block 
encountered, is not posted until the Transfer Length is exhausted. 


The DTE bit is default t for C.D. ROM. 


A PER (Post Error) bit 2 set to one indicates that the target shall enable the reporting of the 
Check Condition status for recovered errors, with the appropriate Sense Key. The Check 
Condition shall happen during the data transfer depending either on the DTE bit value or if an 
unrecoverable error occured. If multiple errors occur, the REQUEST SENSE data shall report the 


block address of either the last block on which recovered error occured or of the first unrecoverable | 


error. 
A PER bit set to zero indicates that the target shall not create the Check Condition status for errors 
recovered within the limits established by the other Error Recovery Flags. Recovery procedures 
exceeding the limits established by the other Error Recovery Flags shall be posted accordingly by 
the target. The transfer of data may terminate prior to exhausting the Transfer Length depending on 
the error and the state of the other Error Recovery Flags. 


An EEC (Enable Early Correction) bit 3 set to one indicates that the target shall enable the use 
of the most expedient form of error recovery, such as error correction, before applying retries. 

Seek or positioning retries and the recovery procedure retries of the message system are not affected 
by the value of this bit. Targets implementing error correction schemes that do not provide the most 
expedient form of error recovery should default to zero and report the EEC bit as not changeable in 
the MODE SENSE Page code 3. EEC and DCR both of one is an invalid request, for which the 
target shall create the Check Condition status with Dlegal Request Sense Key. 
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An EEC bit set to zero, indicates that the target shall exhaust the defined retry limit prior to enabling 
error correction. If DCR bit is set to one, the defined retry limit only is to be performed. 


The ECC bit is default t | 


A RC (Read Continuous) bit 4 set to one requests the target to transfer the entire requested 
length of data without adding delays that would increase or ensure data integrity (ie. delays caused 
by the target's error recovery schemes). This implies that the target may send data which may be 
erroneous or fabricated in order to maintain a continuous flow of data and avoid delays. 

The target shall assign priority to this bit over conflicting error control bits EEC, DCR, DTE, PER) 
A RC bit set to zero, indicates that error recovery operations which cause reasonable delays are 
acceptable during the data transfer. Data shall not be fabricated. 


@e,e : 
NWOTtTe tnar Apple na ne AGGIVON. {) seared Tat UCic eS emels t, JEL W ECT 


A TB(Transfer Block) bit 5 set to one indicates that the failing data block (recovered or 
unrecoverable) data shall be transferred to the initiator. A TB bit set to zero indicates that the failing 
data block (recovered or unrecoverable) data shall not be transferred to the initiator. 

Implementor Note: In both cases, but particularly when TB is zero, the block address reported in 
the REQUEST SENSE data shall be of the erring block, not of the preceding block. 


The TB bit is default | 


The following table summarizes all valid modes of operation. 


Value Error Recovery Byte Bit Settings 


|Reserved |Reserved! TB I|Reseved | EEC | PER |! DTE | DCR |! 
| | | | | | | | | 


00 | | | QO | | oO | 0 | Oo J! 0 | 
on: ot | ro | 1 0 1 0 1 0 1 11 
7, OD 
6 1 |. or ft O | 1 1 0 1 1 4 
6: it ¢ 01. 1 0 + tt 2 1 0 1 
rot ¢ O | 2 to to 1 a4 
20 | #+| ft tt tt 0 + 0 1 0 1 0 4% 
mn | | Jt dt t 0 + Ot O 1 19 
6 1 it it 1 | ¢ 0 1 2 1 2 4 0 4 
el roadot ¢ 0 1 2 do tod 
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The following are the definitions of the errors reported by the C.D. ROM. 


1) CIRC recovered data error: This error is defined as a data block for which the C2 flag was set, ( 
but on a subsequent read retry operations it was not set. The number of the subsequent read 
operations is limited to the read retry count (Byte 3 of the error recovery parameters page). 

L-ECC is not used in this case. 


2) CIRC unrecovered data error: This error is defined as a data block for which the C2 flag was set 
on all read operation up to the read retry count. L-ECC is not used in this case. 


3) L-ECC recovered data error: This error is defined as a data block for which C2 are asserted but 
the layered ECC was able to correct the error within the read retry count. 


4) L-ECC uncorrectable data error: This error is defined as a data block which could not be 
corrected by the layered ECC within the read retry count. 


Ketry Cour ne number of hmes that the tareet should attempt its read recovery aleorithm 
Ording the sethne of the DCR 6 ne Dit that enapnle/disable L- , i 


Recovery Time Limit is the maximum time that the target shall attempt error recovery actions to 
recover data. A zero value indicates that the time is unlimited. The Recovery Time Limit is set to 
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* 7 * * ae i a * 
Or reco y procedures for the U.V. ROM Mode | data block 


This is the default value of the error recovery byte. L-ECC ison. Only L-ECC 

uncorreciable Gata errors are reported. If an uncorrectable data error occurs, data 

te-lenidss LLCO Gt It, De iiitis Ol le Titst Clic Ou?}l Te UIC OLIe @§0 

block with a CHECK CONDITION status. The sense key is set to MEDIUM 

ERROR and the additional sense code is set to L-ECC UNCORRECTABLE 

DATA ERROR. The information bytes in the REQUEST SENSE command are 
’ get to the address of the first encountered uncorrectable block address. 


04H L-ECC ison. L-RCC recovered data block errors are reported. niyehetainoe 


lata bIOCK in dine recovered gata DiocK) are transtrerrec to tne 
initiator. After the data ranier | is completed, a CHECK CONDITION status is 
reported. The sense key is set to RECOVERED ERROR and the additional 
sense code is set to L-ECC RECOVERED DATA ERROR. The information 
bytes are set to the address of the last block for which an L-ECC recovered data 
error was detected. If an L-ECC uncorrectable data error occurs, data transfer is 
not terminated until all requested data blocks (including the L-ECC uncorrectable 
data block) are transferred to the ininator. After the data transfer is completed, a 
CHECK CONDITION status is reported. The sense key is set to MEDIUM 
ERROR and the additional sense code is set to L-ECC UNCORRECTABLE 
ERROR. The information bytes are set to the address of the last block for which 
an L-ECC uncorrectable error was detected. 


06H L-ECC ison. L-ECC recovered data errors are reported. If a L-ECC recovered 


data error occurs, 

encountered L-ECC recovered data block with a CHECK CONDITION status. 
The sense key is set to RECOVERED ERROR and the additional sense code is 
set to L-ECC RECOVERED DATA ERROR. The information bytes are set to 
the address of the first encountered L-ECC recovered error block. If an L-ECC 
uncorrectable data error occurs, data transfer is terminated at the beginning of the 
first encountered L-ECC uncorrectable data block with a CHECK CONDITION 
status. The sense key is set to MEDIUM ERROR and the additional sense code 
is set to L-ECC UNCORRECTABLE ERROR. The information bytes are set to 
the address of the first encountered L-ECC uncorrectable block. 


26H L-ECCison L-ECC recovered data crrors-arereported This setting has the 
ame function as the setting of 06H excen recovered OF an 


Arst encountered L- recovered or L- rcorrectable data block with a 


CHECK CONDITION stamus. 


20H L-ECC ison. Only L-ECC uncorrected data error are reported. If an L-ECC 
uncorrectable data mon error re 
inié StICU Udida UMA.K dine = NCO Die Udid UUs 
transferred to the initiator. After tie data transfer has completed, a CHECK 
CONDITION status is reported. The sense key is set to MEDIUM ERROR and 
tha additional sense code is set to L-ECC UNCORRECTABLE ERROR. The 
information bytes are set to the address of the last block for which an L-ECC 
uncorrectable data error was detected. 
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recovery procedures for the 2, Vode J and Mode 2 data block 


CONDITION stata. The sense key i is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED DATA ERROR. The 
information bytes are set to the address of the first encountered CIRC 
unrecovered block address. 


requested data Dock ding he CIR recovered data block) are tran: =C 
to the initiator. After fie data transfer is completed, a CHECK CONDITION 
status is reported. The sense key is set to RECOVERED ERROR and the 
additional sense code is set to CIRC RECOVERED DATA ERROR. The 
information bytes are set to the address of the last block for which an CIRC 
recovered data error was detected. If a CIRC unrecoverable data error occurs, 
data transfer is not terminated until all requested data blocks (including the CIRC 
unrecovered data block) are transferred to the initiator. The sense key is set to 
MEDIUM ERROR and the additional sense code is set to CIRC 
UNRECOVERED DATA ERROR. The information bytes are set to the address 
of the last encountered CIRC unrecovered block. 


L-ECC isnotused. CIRC recovered data errors are reported. po rte 


recovered data error peat 

with a CHECK SSRN 
status. The sense key is set a RECOVERED ERROR and the additional sense 
code is set to CIRC RECOVERED DATA ERROR. The information bytes are 
set to the address of the first encountered CIRC recovered error block. If an 
CIRC unrecovered data error occurs, data transfer is terminated at the beginning 
of the first encountered CIRC unrecovered data block with a CHECK 
CONDITION status. The sense key is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED ERROR. The 
information bytes are set to the address of the first encountered CIRC 
unrecovered block. 


L-ECC is notused. CIR 


he same function as the setting of 07H excent that if a CIRC recovered or CIRC 


Intil ¢ fequested data DIOCKS ir ding th CIR .UnTec overed data DIOCK) are 

to t tor. After the data transfer has completed, a CHECK 
CONDITION starus is s reported. The sense key is set to MEDIUM ERROR and 
tha additional sense code is set to CIRC UNRECOVERED ERROR. The 
information bytes are set to the address of the last block for which an CIRC 
unrecovered data error was detected. 
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DISCONNECT/RECONNECT CONTROL PARAMETERS. Page code 247 


Bit 7 6 5 4 3 2 1 0 
| | | _ | | bo 


ea terarenderecmereneeesgeeenenf evnovapues-ardhmrasungpensungeers.sieandinipesaeaqerranatrewangren apa: oeugennnegremmaeesnesamresttjimerebuasspereegieerertpereca enceneerreroereanrenerene eee ee a a TEE 
eb SCRA LEE ATELIER AD NEED I I IE EL LEE EE AIOE EE EY LOS AOE LO CESARE ha enadenereenipmenantpourre 


to 
<< 
& 


Page Code = 277 
Page Length (in bytes) 
Buffer Full Ratio 
Reserved 
Bus Inactivity Limit (MSB) 
Bus Inactivity Limit (LSB) 
Disconnect Time Limit (MSB) 
Disconnect Time Limit (LSB) 
Connect Time Limit (MSB) 
Connect Time Limit (LSB) 
0 Reserved 
l Reserved 


—r- Ooo~rnnMaAhi WN © 


Each ratio parameter is the numerator of a fractional multiplier that has 256 as its 
denominator. 


Buffer Full Ratio indicates to the target, on READ commands, how full the buffer shall be prior 
to reconnecting. 


The default value of the Buffer Full Ratio is 08H. 
The relationship between the values of the buffer full rano and the number of blocks are specified 


below. 

Value Number of Number of 
of Buffer 2048 2336/2340 
Full Ratio byte blocks byte blocks 
OOH. 32 28 
01H - 08H l l 

09H - 10H 2 pi) 

11H - 18H 3 3 

19H - 20H 4 4 

21H - 28H 5 5 

29H - 30H 6 6 

31H - 38H 7 7 

39H - 40H 8 8 

41H - 48H 9 8 

49H - 50H 10 9 

51H - 58H 11 10 
59H - 60H 12 11 
61H - 68H 13 12 
69H - 70H 14 14 
71H - 78H 15 14 
79H - 80H 16 15 
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Value 
of Buffer 
Full Rano 


81H - 88H 

89H - 90H 

91H - 98H 

99H - AOH 
AlH - A8H 
A9H - BOH 
B1H - B8H 
B9H - COH 
C1H - C8H 
C9H - DOH 
D1H - D8H 
D9H - EOH 
E1H - E8H 
E9H - FOH 
F1H - F8H 

FOH - FFH 


Page 21 


Number of 
2048 


Number of 
2336/2340 
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Bus Inactivity Limit field (bytes 4 and 5) indicates the maximum time in 100 microseconds oie 
increments that thé target is allowed to maintain the bus busy without handshakes until it shall ( 
disconnect. The target may round to its nearest capable value. A setting value of zero indicates that _ 
' the target is allowed to maintain the bus busy indefinitely without handshakes until it determines to 
disconnect. The default value for the Bus Inactivity Limit field is 00H. 


Disconnect Time Limit field (bytes 6 and 7) indicates the minimum time in 100 microseconds 
increments that the target should remain disconnected until it attempts to reconnect. The target may 
round to its nearest capable value. A setting value of zero indicates that the target is allowed to 
reconnect immediately. The default value for Disconnect Time Limit field is 00H. 


Connect Time Limit field (bytes 8 and 9) indicates the maximum time in 100 microseconds 
increments that the target should remain connected until it attempts to disconnect. The target may 
round to its nearest capable value. A setting value of zero indicates that the target is allowed to 
remain connected indefinitely until it determines to attempt disconnection. The default value for 
Connect Time Limit field is 00H. 
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Cr ene we connor caer iaa saunanienraennadeensanapaseesetipeamysitpricssesigeinaneentenenmetgienedanapsoienindsienssiuanetetpanettgenantgtnonandgsieaiseaierewseignanecstemeniaheciueadpanavceigrateiesteenionigmmmnbtemiansabaneangunsieaapenuaatapettakacaneeene terete 
CS ATT OND AE TE AAT SET LT METS ALTMAN TLE LMC TNL TNE CS A NTT SAMA MS KAR TIITSI SSE SNIY SmI Gm MORNE ea 


Bit 7 6 4 3 l 0 
Byte | | | | | | | | 

Oo R IR | PageCode=207.—“(i‘(<i< O!”*~C~*# 

l Page Length (in bytes) = 02H 

2 Rsvd. | Rsvd. | Rsvd. | Rsvd. | Rsvd. | Rsvd | Rsvd | Rsvd 

3 Reserved | Inactivity Time-Out 


The Inactivity Time-Out byte is used by the initiator to set the time-out value to 
spin-down the medium and turn off the laser when the drive is inactive (for both 
data and audio operation). The drive will remain in the hold track state after 
completion of a seek or read operation during the inactivity time-out period. The 
time-out value is the value of this 4-bit field times 2 minutes. A 0H in this field 


will turn on the drive infinitely. Vv : 
is. 3 y7-which mear he drive wi rn off in approximate ) minutes from the 
ime when the drive enters 2 hold track state following a seek or read oneratior 


Apple Computer Inc. Confidential Page 23 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 


8.1.8 RESERVE UNIT Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 16,7 


Table 8-15 
RESERVE UNIT Commands 
Btl 7 | 6 | 5 | 4 | 3 | 2 | 2 | Of 
Byte | | | | | | | | | 
0 | Operation Code ——- | 
“T" Logical Unit Number” | SrdPany | Third Pay device ID) Een 1 
s ane eae cee ee erererennreneeneetanomnanrouy 
—~ eee 
<i eee rns 
“S| Vendor Unique 1 Reserved SOS™S*~*~*~*~*~*~SYSQage ink 


RESERVE UNIT Command. The RESERVE UNIT command (Table 8-15) is used to reserve 
the specified logical unit for the exclusive use by the requesting initiator or, if the third-party 
reservation is requested, to another specified SCSI device. The implementation of the EXTENT bit 
; mea 


The reservation shall remain in effect until superceded by another RESERVE UNIT command from 
the initiator that made the reservation or uintil released by a RELEASE UNIT command from the 
same initiator, ora BUS DEVICE RESET message from any initiator, or a "hard" RESET 
condition. The occurance of the last two conditions is indicated by a sense key of UNIT 
ATTENTION on the next command following the condition. It is not an error to issue this 
command to a logical unit that is currently reserved to the requesting initiator. 


If the logical unit is previously reserved by another initiator, then the target shall return a 
RESERVATION CONFLICT status. 


If, after honoring the reservation, any other initiator then subsequently attempts to perform any 
command on the reserved logical unit other than a RESERVE UNIT command, or a RELEASE 
UNIT command(which shall be ignored), then the command shall be rejected with a 
RESERVATION CONFLICT status. 


The third-party reservation for the RESERVE UNIT command allows an initiator to reserve a 
logical unit for another SCSI device(initiator). This is intended for use in multiple-initiator systems. 


If the third-party (3rdParty) bit is zero, then third-party reservation is not requested. If the 3rdParty 
bit is one, then the RESERVE UNIT command shall reserve the specified C.D. ROM unit for the 
SCSI device specified in the third-party device ID field. The target shall preserve the reservation 
until superceded by another RESERVE UNIT command from the initiator that made the reservation 
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or until released by the same inidator, by a BUS DEVICE RESET message from any initiator, or by 
a "hard" RESET eondition. The target shall ignore (i.e., return GOOD status) any attempt made by 
any other initiator to release the reservation. : 


An initiator that holds a current reservation may modify that reservation (e.g., switch third-parties) 
by issuing another RESERVE UNIT command to the same logical unit (C.D. ROM). The 
superceding RESERVE UNIT command shall release the previous reservation state only when the 
new reservation is granted. 
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8.1.9 RELEASE UNIT Command. 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 17 
Table 8-17 


RELEASE UNIT Commands 


Bt! 7 | 6 | 5 | 4 | 3 | 2 | bt tO 4 
Byte | | | | | | | | | 

0 | Operation Code | 
a Topical Unis Number Gray "Third Pany device ID | Reserved | 
Eee —_  —'* 
ce enim 
— — —" 
5. eerner nena “ys Raced ~~SCOt*~“‘—sé~<STSRgsSC ke 


The RELEASE UNIT Command (Table 8-17) is used to release the logical unit if it is currently (— 
reserved by the requesting initiator. 


It is not an error to attempt to release a logical unit that is not currently reserved to the requesting 
initiator. However, it shall not be released if it is reserved by another initiator. 


The third-party release for the RELEASE UNIT command allows an initiator to release a logical unit 
that was previously reserved using the third-party reservation option (see 8.1.8). 


If the third-party (3rdParty) bit is zero then the third-party release option is not requested. If the 
third-party bit is one, then the target shall release the specified logical unit, but only if the 
reservation was made using third-party reservation by the initiator that is requesting the release and 
for the same SCSI device as specified in the third-party device ID field. 
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8.1.10 MODE SENSE Command 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: LAY 
Table 8-18 
MODE SENSE Command 

Brl 7 | 6 | 5 | 4 | 3 | 2 | dt tof 
Byte | | | | | | | | | 
Oo: | Operation Code™” 4 
bends i a a a as ee ce ee eee 
1 | Logical Unit Number | Reserved | | 
sees eas ea a a ee 
2 | PCF | Page Code | 
-—----- S| 
3 | Reserved | 
------- | owen ann nn nnn a nnn nn nn nnn nnn en nnn nn nnn enn n nnn nnn a nn men enn nnn nnn ween nme nnn nn nnn nnn nn nnn nw nnn een noe =| 
4 : Allocation Length | 
Eee a PND Ne CoN A PRO TT aT mea ee oe er a ee REE Ee Se a EE Oe OE | 
5 | VU Reserved | Flag | Link | 


The MODE SENSE command (Table 8-18) provides a means for a target to report its medium, 
logical unit, or peripheral device parameters to the initiator. It is a complementary command to the 
MODE SELECT command (see 8.1.7). 


The PCF (Page Control Field) bits 7 and 6 of byte 2 defines the type of Page 
Parameter values to be returned. 


B(7)B(6) 
00 Current Values 
O1 Changeable Values 
10 Default Values 
11 Default Values 
; ROW not writab yarame Ss can not O q. A 


Current Values 
The current values returned are either the parameters set in the last sucessful MODE SELECT 
command or the default values if a MODE SELECT command has not been executed. 


Changeable Values 

The pages requested will be returned with the bits that are allowed to be changed set to one. 
Parameters that are not changeable will be set to zero. If any part of a field is changeable, all bits in 
that field are set to one. 

The page descriptor as defined in this document will always be returned even if none of the 
parameters are changeable within the page. 
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Pages requested will be returned to the initiator with the fields or bits set to the default values. ( 
Fields and bits not supported by the target shall be set to zero. \ 


The Page Code bits 5 through 0 of byte 2 indicates which Page(s) to return. If the 
page code is 3FH, all implemented pages are requested to be returned by the 
target. 


Page Codes (bits 0 through 5 of byte 2) 


Fase Code Meaning _— 

H Unit Attention 

ly Error Recovery parameters 

2H | Disconnect/Reconnect Control parameters 
204 Drive Parameters 

3FH Return all Pages to the initiator. 


The allocation length specifies the number of bytes that the initiator has allocated for returned 
MODE SENSE data. An allocation length of zero indicates that no MODE SENSE data shall be 
transferred. This condition shall not be considered as an error. Any other value indicates the 
maximum number of bytes that shall be transferred. The target shall terminate the DATA IN phase 
when allocation length bytes have been transferred or when all available MODE SENSE data have 
been transferred to the initiator, whichever is less. 


The MODE SENSE data (Table 8-19) contains a four-byte header, followed by one eight-byte block 


descriptors, followed by zero or more Pages. a 
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_ | Table 8-19 

MODE SENSE Data 
no o>? | hkl hel slum ShlUU Ud OU 
Byte | | | | | | | | 
Os 
— MeduaTypeQ0HC 7 
a aoe aaa SkDeaipxliagh-GH CC 
0 | a as 
ei a 85) 
2 + Number of Blocks | 
EL ais! 
=e —<. 7 
ee 
6 | Block Length | 
ee Lase~C~SC:*=‘“‘“SC:t;‘“‘“‘i‘=~‘S 

Page Descriptor(s) 
01 PSO 1R |. Page Code — 
saa ia °° °° ¢ 
— Refer to Page definition in MODE SELECT 


The Sense Data Length byte specifies the length in bytes of the following MODE SENSE data that 
is available to be transferred during the DATA IN phase. The Sense Data Length byte shall not 
include itself. If the Allocation Length of the CDB is too small to transfer all the 

sense data, the Sense Data Length shall not be adjusted to reflect the truncation. 


WP (Write Protected) bit i for C.D. ROM 
The block descriptor length specifies the length in bytes of one block descriptor, therefore this field 
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should be set to 08H. 


The number of blocks field specifies the number of logical blocks on the medium that meet the 


block length in thé Block Descriptor. A.0OH in all the number of blocks fields specifies ( 
»vtes of each logical blocks, Block Length o 6(100H), 512(2008 
1024(400H), 2048(800H), 2052(804H., ontional). 2336(920H) .2340(924H), o} 


Pages are returned following zero or one block descriptor if requested. Each page has a header 
defining the page code and the page length. Following the header are page parameters. The page - 
length value is the number of bytes that follow the page length byte and does not include the 
header. The pages are defined under the MODE SELECT command. 


The initiator shall issue a MODE SENSE command requesting the target to return all Changeable 
values (PCF field configuration 01B and Page Code 3FH in byte 2 of the MODE SENSE CDB) 
prior to issuing any MODE SELECT commands, in order to find out which Pages are implemented 
by the target and the length of each Pages for that particular target. 


An initiator may request a particular Page to be returned by the target by selecting its code in byte 2 
of the CDB. 


8.1.11 START/STOP UNIT Command. 
Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: IBY 
Table 8-20 
START/STOP UNIT Command 
Bit! 7 | 66 | § | 4 | 3 | 2 | 1 | 0 | 
Byte | | | | | | | | 
0 | Operation Code | 
waeeece [onan nnn nnn nnn nnn ne nnn enn nnn wanna enn nnn nn n- enn nnn nn = w= == == == == === --| 
1 | Logical Unit Number | Reserved lImmed | 
weceenn [enna meena nnn nn nn nnn nnn en nn nnn nnn nnn nnn nn nnn nn nnn nn nnn nn nen nn enn ee nnn mene nnn en nneeennweren nnn a=| 
2 | | Reserved ; 
3 | Reserved : 
hic ct a a a a at ee cea 
4 | Reserved | | Start ’ 
guneics a eae Pe NCE Re Pe Se NS IY ELE NOTA Re AE CREE Re One Cer Ce ener see ee 
5 | Vendor Unique | Reserved | Flag | Link | 
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The START/STOP UNIT Command (Table 8-20) requests that the a enable or disable the 
logical unit for further operation. 


An immediate (Immed) bit of one indicates that the status shall be returned as soon as the operation 
is initiated. An Immed bit of zero indicates that status shall be returned after the operations. If the 
Immediate bit is zero and the initiator rn disconnect/reconnect, the command will disconnect 
while performing the command. 


A start bit of one requests the logical unit be made ready for use (i.e. the drive will spun up and the 
laser beam, focus servo and tracking servo are put into on state). A start bit of zero requests that the 


logical unit be stopped (i.e. the drive will spun down and the laser beam, focus servo and tracking 
servo are put into off state). 
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7.1.5 RECEIVE DIAGNOST IC RESULTS Command. 


Peripheral Device Type: C.D. ROM ( | 
Operation Code Type: Mandatory 
Operation Code: 1CH 
Table 7-18 


RECEIVE DIAGNOSTIC RESULTS Command 


Bit! 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | 
Byte | | | | | | | | | 
7, Operation GodeSSt~CS 
La i  «4«eae— <a 4 
? ls ———a——_ 
oe ee 
~~ ——=- i i—_ °.4z,x« tus 


The RECEIVE DIAGNOSTIC RESULTS Command (Table 7-18) requests analysis data be sent to 
the initiator after completion of a SEND DIAGNOSTIC command. ( 7 


The allocation length shall specify the number of bytes that the initiator has allocated for returned 
diagnostic data. An allocation length of zero indicates that no diagnostic data shall be transferred. 
Any other value indicates the maximum number of bytes that shall be tranferred. The target 
terminates the DATA IN phase when allocation length bytes have been transferred or when all 
available diagnostic data have been transferred to the initiator, whichever is less. 
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The RECEIVE DIAGNOSTIC data contains an eight-byte parameter list defined as follows. 


Table 7-18-1 
Receive Diagnostic Data 


ALS ERT EELS) LLL IE LOO EELELLELS GSE EAL LE ALAR SPIELE RE LEELA LE LLL EDAD LEELA LL ALLELE LAGE BELLE DNL. LEE ITE LLL) LOLI LG TINIE! SELEY ALD LIP SELES ALE SERENE TTL "EERE RETREATED ELS CLES ENE ELIS LORIE 
EAD EASE CIEE CEERI LLM REE LIT EEE TE SE ES LIME ILLS LET ELE IED. <ausb GUnS0 <SUNDGNEND-GUURD GSRGUGHGLS GNDCNELeSEaLD, Sue alan anes ae 


Bit | 7 | 6 5 | 4 | 3 | 2 | l | Q | 
Byte | | | | | | | | 
0 | Reserved ——— a 7 
o's eames Mae 4 
as anaes ———=_ 
a Ce 
Pee ne 
Sr 8 CC 
—— nee eee ene 


The parameter length specifies the length in bytes of the following Receive Diagnostic parameters. 
The parameter length does not include itself. Since there are six bytes following the parameter 
length byte, the parameter length byte is set to 06H. 


fea * % PLO Ih af OIE OF @ CidvnOsie TiC) TitiC dl AL Lit, (iid Bits TC) TAL wt Das st U 


If bit 0 of the ROM Diagnostic field is set to one, it indicates that the controller ROM has failed. If 
the bit 1 of the ROM Diagnostic field is set to one, it indicates that the drive control ROM has failed. 


If bit 0 of the RAM Diagnostic field is set to one, it indicates that the controller RAM has failed. If 
the bit 1 of the RAM Diagnostic field is set to one, it indicates that the drive control RAM has failed. 


If bit 0 of the Data Buffer Diagnostic field is set to one, it indicates that the controller data buffer has 
failed. If the bit 1 of the Data Buffer Diagnostic field is set to one, it indicates that the drive control 
data buffer has failed. If the bit 2 of the Data Buffer Diagnostic field is set to one, it indicates that 
the drive control error RAM has failed. 


If the bit 0 of the Interface Diagnostic field is set to one, it indicates that the controller/drive conrol 


interface has failed. If the bit 1 of the Interface Diagnostic field is set to one, it indicates that the 
drive control /mechanism control interface has failed. 
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7.1.6 SEND DIAGNOSTIC Command. 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: IDy 
Table 7-19 
SEND DIAGNOSTIC Command 

a;!s«<éa7?sé‘iak;#é‘(iae: Ck OU CUCU Ue Uhl a 
Byte | | | | | | | | | 
0 | Operation Code —_ | 
o------ | ean nnn nnn mane a nn nnn en nn nnn nnn nnn nn mn nnn enn nnn etme en nen nnn nnn nnn en nn anna ne-- +--+ -----| 
1 | Logical Unit Number | Reserved | SelfTest | Reserved | 
Aas Ee AER beryl terme et oe er ete rere ek ne eer eee eee nen ee eee een ee 
2 | Reserved | 
wnennn- | aan nnn nnn nnn en nn nn nnn nn nn nn nnn mmm nn nn nnn nw nn ren re rn nnn nnn nnn nen nnn nnn nnn nennnnn-= === == | 
Si Parameter List Length (MSB) | 
eI a ea | 
4 | Parameter Liat Length (LSB) | 
woe [omen nena nn nn ne nr nn en en ene nner e nnn mn nnn mmm mea a em ete me Se tn are te eA a np | 
5 | Vendor Unique | Reserved | Flag | Link | 


The SEND DIAGNOSTIC Command (Table 7-19) requests the controller to perform diagnostic 7 
tests on itself, on the attached periperal devices, or both. Except when the self-test bit is one , this ( 
command is usually followed by a RECEIVE DIAGNOSTIC RESULTS command. 


A SelfTest bit of one directs the controller to complete its default self-test. If the self-test is 
requested, the parameter list length shall be set to zero. If the self-test bit is set to one and the 
parameter list length is not zero, the command will be terminated with a CHECK CONDITION 
status. The sense key is set to ILLEGAL REQUEST and the additional sense code set to INVALID 
FIELD IN CDB. The controller may not disconnect during self-test . 


If the self-test does not fail, the command will be terminated with a GOOD status; otherwise, the 
command will be terminated with a CHECK CONDITION status and the sense key will be set to 
HARDWARE ERROR. 


The parameter list length specifies the length in bytes of the parameter list that will be transferred 
during the DATA OUT phase. A parameter list length of zero indicates that no data will be 
transferred. This condition will not be considered as an error. 


If the self-test is not requested the controller will return GOOD status upon receiving a valid 
command descriptor block and parameter list. The parameter list length is set to eight if user 
specifed diagnostics are requested. The results of the diagnostic test are returned to the iniuator by a 
RECIEVE DIAGNOSTIC RESULTS command. 
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The SEND DIAGNOSTIC data contains an eight-byte parameter list defined as follows. 


2 Table 7-19-1 
Send Diagnostic Data 
~Bitl 7 «| 6 | 5 | 4 ++| 3 | 2 4 1 1 Of 
Byte | | | | | | | | | 
“Ol Reeved 
ST ameter Length OH) 
OM Dingmestio 
e's aaa RAMDagsic ~—SSCSCSCSCS<S; ST 
as Data BufferDiagosic = SOSOCS~S «7S; ST 
st ——<— 4 
~~. —_ 3 
os aaa — 4 


The parameter length specifies the length in bytes of the following Send Diagnostic parameters. 
The parameter length does not include itself. Since there are six bytes following the parameter 
length byte, the parameter length byte should be set to 06H. 


fA Vd AE ZOTU) it) aiiy Olt OF gd CidvriOs,uc Teld Tc ait Nal (ne Oiagsnosnc associgled a wi ® 
AS One in anv OL OF 2a Gla Pnosnc Dleid Inaic™” Nat Te CidbiOs,ue dssOClatec 
ive. 


Bit O and bit 1 of the ROM Diagnostic field are used for checking the controller ROM and the drive 
control(CDC) ROM respectively. Bit 2 to bit 7 of the ROM Diagnostic field should be set to 0. 


Bit 0 and bit 1 of the RAM Diagnostic field are used for checking the controller RAM and the drive 
control(CDC) RAM respectively. Bit 2 to bit 7 of the RAM Diagnostic field should be set to 0. 


Bit 0 ,bit 1 and bit 2 of the Data Buffer Diagnostic field are used for checking the controller data 
buffer , the drive control(CDC) data buffer and the drive control(CDC) error RAM respectively. 
Bit 3 to bit 7 of the Data Buffer Diagnostic field should be set to 0. 


Bit 0 and bit 1 of the Interface Diagnostic field is used for checking the controller/drive control (..e. 


controller to CDC)interface and the drive control/mechanism (i.e. CDC to CDD) interface 
respectively. Bit 2 to bit 7 of the Interface Diagnostic field should be set to 0. 
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8.1.12 PREVENT/ALLOW MEDIA REMOVAL Command. 


PeripheratDevice Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: LEW 


This command requests that the target enable/disable the removal of the cartridge in the drive. A 
prevent bit of one will inhibit the removal of the cartridge by using the eject disk command or by 
use of the eject button. The emergency pin hole eject mechanism will not be overridden. If the 
initiator issues EJECT DISK command with the PREVENT bit of this command set to one, the 
EJECT DISK command will have CHECK CONDITION status with the sense key of illegal 
request and the additioal sense code of 80H (vendor unique) for prevent media removal. Prevention 
of the cartridge removal condition will be terminated upon receipt of a BUS DEVICE RESET 
message or a hard reset. Refer to section 8.1.12 of ANSI X3T9.2/82-2 Rev. 17B for details. 
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2.5.2. Group 1 Commands for C.D. ROM Devices The Group 1 commands for C.D. 
ROM devices shall be as shown in Table 2.5.2-1. | 
Table 2.5.2-1 
Group 1 Commands for C.D. ROM Devices 


acacia sessomenm eguiindiasiatesnoaumervoniiniGunanvaivnessonaoenssbsbel upontipesanseesaajessetaresne-ov tveoaig ‘tenon ptstasnsiipiretnpisiienestearsaaalipene nonin igravavntiaaeiansitpainiseidigutated pentionaniegeamesrupvaniticuheaiaeedualencemabeiiénasenaguaidinnagicameielsnese=nignonancigpiiinnientpsisiinedtiaanabtpioorsiecpunamhianimapasaian cdatupmnuniinn abies Cantcostniace decal 


OD LE ED OP EE. SD SE SD EF SE EE SS SS S08 DO OD. DODD BOB DBD BD BDF BOB BB BE BOSD BB BBD DBO DDS OD BBB BE SE BL OB DE OEE @ BSS © OB OF C8 OS BOK SDOESE DEE DOD > > ih a cr a ae 


READ CAPACITY 8.2.1 


READ EXTENDED 12.2.1 


SEEK EXTENDED 8.2.4 


12.2.4 


WRITE BUFFER CCS(X3T9.2/85-52) 
READ BUFFER CCS(X3T9.2/85-52) 


a 
er 
DAA SSCHHAAAHDADAWDADADHDSADAD SAA ZAHA ZAAAADR 
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Key: M = Command implementation is Mandatory 
E = Command implementation is Required for SCSI devices that support device independent 
self-configuring software. ec 
O = Command implementation is Optional. ( 
R = Command code is reserved for future standardization. 
V = Command code is available for Apple unique commands. 


8.2.1 READ CAPACITY Command. 


Peripheral Device Type: C.D. ROM 


Operation Code Type: Mandatory 
Operation Code: 25,7 


The READ CAPACITY command requests that the target controller determine the physical size of 
the currently mounted C.D. ROM disc. 


The logical block address bytes, PMI (partial medium indicator) bit and RelAdr (relative address) bit 
are set tO zero in this command. 


The target sends eight bytes to the initiator during the data transfer phase. The first four bytes is the 
logical block address of the last valid logical block address on the medium. The second four bytes 

is the block length in bytes of the logical block on this disc. The logical block address and the block 
length are based on the value of the block length set in the Mode Select parameter. The block length 
is default to 2048 bytes. Refer to section 8.2.1 of ANSI X3T9.2/82-2 for details. ‘a 


12.2.1 READ EXTENDED Command 


Peripheral Device Type: C.D. ROM 


Operation Code Type: | Mandatory 
Operation Code: 281 


After the read the optical pickup is ina HOLD TRACK state for the duration of the inactivity 
time-out. Refer to section 12.2.1 of ANSI X3T9.2/82.2 Rev. 17B for details. 


8.2.4 SEEK EXTENDED Command 


Peripheral Device Type: C.D. ROM 


Operation Code Type: | Mandatory 
Operation Code: 2Byy 


After the seek the optical pickup is in a HOLD TRACK state for the duration of the inactivity 
time-out. Refer to section 8.2.4 of ANSI X3T9.2/82.2 Rev. 17B for details. 
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12.2.4 VERIFY Command. 


Peripheral Device Type: C.D.ROM 
Operation Code Type: Mandatory 
Operation Code: 2Fy 


Table 12-12 
VERIFY Command 
Bit | 7 | 6 | § | 4 | 3 | 2 | l | 0 
Byte | | | | | | | | 


: 


1 | Logical Unit Number | Reserved | BIkVfy=0IBytChk=0 [RelAdr =0! 
oe logical Block Ades SB) CCS 7 
— a“  ° 7 
7 
5 | Logical Block Address (LSB) 

eg | 
a VaiicationLeagh (SB) tC | 
os eae Vaiicaionlengh@sB) | 
“s Vendor Unigae _—— — tae lief 


The VERIFY command (Table 12-12) requests that the target verify the data on the medium based 
on the error recovery parameters setting. This command provides a mean to verify the medium 
without transfering data through the SCSI bus. . 


The BIkVfy (blank verify) bit and the RelAdr (relative address) bit are set to zero. 


during the verification based on the parameter set by the mode select command. The block length 


should be set to 2048 or 2336 bytes in the mode select command. A BytChk bit of one causes a 
byte-by-byte compare of the data on the medium and the data transferred from the initiator. 
Implementation of the byte-by-byte compare (BytChk=1) is not required for C.D. ROM. 


The logical block address specifies the logical block at which the verification operation shall begin. 
The verification length specifies the number of contiguous logical blocks of data that shall be 
vertified. A verification length of zero indicates that no logical blocks shall be verified. This 


condition shall not be considered as an error. Any other value indicates the number of logical 
blocks that shall be verified. 
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2.5.2.1 WRITE BUFFER Command. 


Peripheral Device Type: C.D. ROM ( 
Operation Code Type: Mandatory 
Operation Code: 3By 
Table 2.5.2.1-1 
WRITE BUFFER Command 
Bil 7 | 6 | 5 | 4 %-F 3 | 2 ++ 2 | 9.4 
Byte | | | | | | ! | | 
0 | Operation Code OO | 
“TI Yogical UsitNumber |SSt*CReserved—SSSCSCSCSC*~SC‘<S ed 
~~ ae ee 
trom MS bye) 
si: BuferOfet ~~ ~~ 
rt  eaieatsie ~~ 
—c oC eee ne 
a Transfer Length (@atalengih + 4 header byes) 
re Transfer Length(LS.bye) ~~ ~~ SSS 
“Oo | VedeUngel Road CL Fg) Link 1 


a en nn 


The WRITE BUFFER command (Table 2.5.2.1-1) is used in conjunction with the READ BUFFER 
command as a diagnostic function for testing the target's buffer memory and the SCSI bus integrity. 
There shall be no access to the medium during the execution of this command. 


Data to be transferred is preceded by a four-byte header. The four-byte header consists of all 
reserved bytes as shown in the following diagram. The WRITE BUFFER header is sent as part of 
the data transfer phase to the controller. The purpose is to make the READ BUFFER transfers 
equivalent in byte count. 
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_ Write Buffer Header 
Btl 7 «| «6 «| 5S | 4 | 3)ClUdt#éC<«}tSt)tOO 
Byte | | | | | | | | | 
“Ol Reeved 4 
a ens: —<— ~~ y 
— << ~~~ 
3) oo — 


The function of this command and the meaning of fields within the command descriptor block 
depend on the contents of the mode field. 


Mode Field . ae 
OOB Combined header and data with buffer offset set to zero. 
01B Combined header and data with the buffer offset specifies the byte 
offset within the buffer where the data will be stored. 
10B Reserved. 
11B Reserved. 


The buffer offset is the byte offset within the buffer where the data will be stored. If the controller 


is unable to accept the specified buffer offset, it will return CHECK CONDITION status and it will 
set the sense key to ILLEGAL REQUEST. If the mode field is set to OOB and the buffer offset field 
iS set to nonzero value, the drive will return Check Condition. 


The transfer length specifies the maxium number of bytes that will be transferred during the DATA 
OUT phase. This number includes four bytes of header, so the data length to be stored in the 
target's buffer is transfer length minus four. The initiator should attempt to ensure that the transfer 
length is not greater than four plus the available length that is returned in the header of the READ 


-BUFFER command. If the transfer length exceeds the available length plus four, the controller will 


return CHECK CONDITION status and will set the sense key to LLEGAL REQUEST. If the 
buffer offset plus the transfer length is greater than 64K+4, the drive will generate a Check 
Condition. 
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2.5.2.2 READ BUFFER Command. 


Peripheral Device Type: C.D. ROM 
Operation Code Type: Mandatory 
Operation Code: 3CH 
Table 2.5.2.2-1 
READ BUFFER Command 

Bitl 7 | 6 | 865 | 4 | 3 | 2 | 6] | 860 | 
Byte | | | | | | | | | 
0 Operation Code —_ | 
i a Na | 
1 Logical Unit Number | Reserved | Mode | 
| a Sa ae ee eee at | 
2 Reserved | 
3 Buffer offset (M.S. byte) | 


Buffer offset | 


4 
te a 
5 


Buffer offset (L.S. byte) | 
6 | Allocation Length (MLS. byte) | 


7 | Allocation Length (4 header bytes +datalength) | 


a, Lee ne eee a TR NE LEE ON dna Sala CA DE ie a va 


8 | Allocation Length (L.S. byte) | 


9 | Vendor Unique | Reserved | Flag | Link | 


The READ BUFFER command (Table 2.5.2.2-1) is used in conjunction with the WRITE BUFFER 
command as a diagnostic function for testing the target's buffer memory and the SCSI bus integrity. 
There shall be no access to the medium during the execution of this command. 


A four-byte header followed by data bytes are returned to the initiator during the DATA IN phase. 
The read buffer header is defined below. 
Read Buffer Header 


Bit! 7 | 66 | 65 | 4 | 3 | 2 | 6] 


0 | Reserved | 


1 | Available Length (MLS. byte) | 


Available Length (L.S. byte) | 


The available length specifies the total number of data bytes that are available in the target's data 
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buffer. The number is not reduced to reflect the allocation length nor is it reduced to reflect the 
actual number of bytes written using the WRITE BUFFER command. Following the READ 
BUFFER header, the target shall transfer data from its data buffer. The number of data bytes 
transferred following the READ BUFFER header shall be the lesser of allocation length minus four 
or available length. The buffer offset field plus the available length field is always equal to 64K. 


The function of this command and the meaning of fields within the command descriptor block 
depend on the contents of the mode field. 


Mode Field Description 
OOB Combined header and data with buffer offset set to zero. 
01B Combined header and data with the buffer offset specifies the byte 
offset within the buffer where the data will be read. 
10B Reserved. 
11B Reserved. 


The buffer offset is the byte offset within the buffer where the data will be read. If the controller is 
unable to accept the specified buffer offset, it will retum CHECK CONDITION status and it will set 
the sense key to ILLEGAL REQUEST. If the mode field is set to OOB and the buffer offset field is 
set to nonzero value, the drive will return Check Condition. 


The allocation length specifies the maxium number of bytes that the initiator has allocated for 
returned header and data. An allocation length of zero indicates that no header or data shall be 
transferred. Any other value indicates the maximum number of bytes that shall be transferred. The 
target terminates the DATA IN phase when allocation length bytes of header plus data have been 
transferred or when all available header and data have been transferred to the initiator, whichever 1s 
less. 
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2.5.3 Group 6 Commands for CD-Rom Devices The Group 6 commands for CD-Rom 


devices shall be as shown in Table 2.5.3-1. 4 


Table 2.5.3-1 
Group 6 Commands for CD-Rom Devices 


Operation 

Code Type Command Name Section 
COW M EJECT DISC 20.31 
Cly M READ TOC 2030-2 
C2 M READ Q SUBCODE 2513.0 
C3y M READ HEADER 2.5.3.4 
C4y R | 
CSy R 
Cozy R 
C7H R 
C8 M AUDIO TRACK SEARCH 2.5.5.5 
CoH M AUDIO PLAY 2.5.3.6 
CAH M _ AUDIO PAUSE pa A | 
CB M AUDIO STOP 2.5.3.8 
CCy M AUDIO STATUS _ 2.5.3.9 ( 
CDH M AUDIO SCAN 2.5.3.10 \ 
CEYW R 
CFH R 


Key: M = Command implementation is Mandatory 
E = Command implementation is Required for SCSI devices that support device independent 
self-configuring software. 
O = Command implementation is Optional. 
R = Command code is reserved for future standardization. 
V = Command code is available for vendor unique commands. 
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2.5.3.1 EJECT DISC Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: COy 


Table 2.5.3.1-1-6 
EJECT DISC Command 

“Bil 7 | 6 #+| 5S | 4 | 3 | 2 1 1 | O 
Byte | | | | | | | | 

0) Operation Code OO 
TE" pgeaUntNumber Reseed IMMED 
ictal cantictbciciceeabineoaiadidanintciestsianneigameteieeincnmennieeies | 

2 | Reserved | 
OD ng —“ ners 
OD = . « 
a 4 amas" aameamamacae aaa 
“_rCC ——a° "4 
“=r — 
Og —_  , "4 
9 _ Reserved | ~=~=————~“‘«@Rve Fag) Lnk 1 


The EJECT DISC command (Table 2.5.3.1-1) specifies for the CD-Rom to eject the disc cartridge. 


¢ IMMED BIT: Function specifies when status of EJECT DISC is returned. 
IMMED BIT = 0: After completion of command execution, CD-ROM returns status. 
IMMED BIT = 1: Before completion, immediately, CD-ROM returns status. 
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2.5.3.2 READ TOC Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: Cly 


Table 2.5.3.2-1 
READ TOC Command 

Bt! 7 | 6 | 5 | 4 | 3 | 2 | 2 | 0 4 
Byte | | | | | | | | | 

0 Operation Code ttti(‘OSOSOSOSCSCSC~*~*™S 
Te ae ix  t* =. 4 
~~ 
—————————— es 
OO 
ce 

6 | Reserved | | 
7 aT 

8 | Allocation Length (L.S. byte) | 
9 ! _ TYPE | Reserved | | Flag | Link 7 


This command transfers TOC (Table of contents) data from the CD disc to the initiator. 


¢ Track Number(TNO) specifies the starting track number in BCD for the cases when the 
TYPE=10B. The starting track ranges from 01 to 99 in BCD. The TNO byte is reserved for 
TYPE=00B, 01B or 11B. 
When specifying the track number larger than the last TNO or when specifying the track number 
smaller than the first TNO, the check condition status is returned. | 


¢ The allocation length specifies the number of bytes that the initiator has allocated for returned 
data. An allocation length of zero indicates that no data will be transferred. Any other value 
indicates the maximum number of bytes that will be transferred. The target terminates the 
DATA IN phase when allocation length bytes have been transferred or when all available data 
has been transferred to the initiator, whichever is less. 
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Description . 

00 B Transfers the first and last user track number in BCD. 

01B _ Transfers the starting address of the Lead out area in BCD MIN-SEC-FRAME 
format. 

10B Transfers the starting address of each track for a range of tracks starting from the 
track specified in the TNO byte in ascending sequential order until the number of 
bytes specified in the allocation length have been transferred or when all available data 
has been transferred to the initiator, whichever is less. 

11B Reserved. 


(i) TYPE =00B 
This format transfers the first and last user track number in BCD. 
Table 2.5.3.2-2 Read TOC Data (TYPE = 00B) 


Bit! 7 | 6 | 865 | 4 | 3 | 2 | l | O | 
Byte | | | | | | | | | 
ce ree eee ee ee eee 

0 | The first user track number (TNO) in BCD | 
es | ana nan nn nen nnn nnn ene wn een nnn nn nn nen nn nen enn nn nn wenn nen n wen nn ewe nn nnn enn = ne = ee === --| 

1 | The last user track number (TNO) in BCD | 
------- | ann wenmmnn enn enn nn nnn nn nnn nnn enn nnn nn nnn na nnn nn nnn nnn owen nnn nnn nw nen en nnn enn nnn e enn nn enone een =| 

2:4 Reserved Le 
cuca [einen eae ere ae Sake st eaten ieee cnbnasosaten esse essere sate c senor esta eee ashes f 

3 | Reserved | ( 


(ii) TYPE =01B 
This format transfers the starting address of the Lead out area in BCD MIN-SEC-FRAME format. 
Table 2.5.3.2-3 Read TOC Data (TYPE=01B) 


Bit! 7 | 6 | § | 4 | 3 | 2 | 61 | 0 
Bye | | | | | | | | 
Sea ee ee 

0 | Lead-out area starting address in BCD (MIN) | 
Ct teat outaa sang asin BCD SEQ 
2 Lead-out area starting address in BCD (FRAME) | 


ashwe eee | ecapcinietiat mi Wence Wee ann E Rasen aie as Sd ae oe ae cee ee eE eee Beal eo ere e reba allo @Ben ae | 
| e 
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(ii) TYPE = 10B 


This format transfers the starting address information (Le. control field, MIN, SEC and FRAME) 
of each track for a range of tracks starting from the track specified in the TNO byte in ascending 
sequential order until the number of bytes specified in the allocation length have been transferred or 
when all available data has been transferred to the initiator, whichever is less. 


Table 2.5.3.2-4 Read TOC Data (TYPE=10B) 


ALERTS CLIP LOIS LY TO EE EIT IC IIIT . 
EAL ATS PREY CHELSIE MILT IS INGE CIT CIO TATA RT EELS CEERI TR EEEED OIC RTESIED (CAIDA CSE CITA STEED 


Bitl 7 | 6 | 5 | 4 | 3 | 2 | 6] | 80 
| 
Byte | | | | | | | | 
| 
0 Reserved | Control field of a specified track : | 


| 

|------ -- == - === == - =n nn nnn nn nnn nn nn nn nnn mn nn nnn mn nnn nnn nnn nnn nnn nnn nnn nnn nen nnn nnn nennnne | 

| Starting point of a specified track (MIN in BCD) | 
wanna nn [ann nnn nn nn ee nnn enn en nnn enn nnn nn nnn enw een nnn nn nnn nnn nnn nnn erm een nnn nen nent en ene nen nnn n anne nenen==- | 

| Starting point of a specified track (SEC in BCD) | 

Oa le ate ar ae ge ee tia eee | 

| Starting point of a specified track (FRAME in BCD) | 


The above four-byte starting address information is repeated for each track in a range of tracks. 
(iv) TYPE = 11B: Reserved. 
plowing is the 8 I . In 


addition the drive should 7 read the TOC saan alter: a hard reset from the SCSI 
bus. 


1) CD ROM drive returns the Check Condition status when any command is sent from the host 
during the TOC read. 


2) CD ROM drive returns a sense key "Not Ready” and an additional sense code of B7(Read TOC 
in progress) when host does Request Sense after check condition as stated in item 1 above. 


3) If the drive is unable to read the TOC in the maximum interval allowed by the Yellow Book, 
then the drive gives a check condition followed by a sense key of "Not Ready" and an additional 
sense code "Unable to recover TOC" (B1). 


4) The Read TOC command will not force the drive to reattempt to read the TOC unless there has 
been a disc change or a power up. 
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ye READ Q SUBCODE Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: C2yy 


Table 2.5.3.3-1 
READ Q SUBCODE Command 

Btl 7 #| 6 |! 5 | 4 | 3 | 2 | 2 | 0 
Byte | ! | | | | | | 

0 Operation Code ee 
“"T1 Logieal Unit Number << | 
“<—C*~C~*“‘“‘“ai<“ ks SSKXr[?hes SS 
— CC — ° =. 4s 
= a 
= eee 
“ts Se 
“= eee 
ae" ee 
9 "Reserved =  ~—«<I *F#ilag”—sd.'s Link “I 


command (Table 2.5.3.3-1) transfer the current Q SUBCODE ADDRESS loaded from either 
| fa track tO the initiator. 


When the CD-Rom is not in READY state, a check condition is returned. 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever is less. 
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Table 2.5.3.3-2 Format of Q SUBCODE data. 

~ Btl 7 | 6 | 5S | 4 | 3 | 2 | 1 | O 
Bye | | | | | | | | 

Ol Reserved |  ConmolField | 
Io meres 

2 | CD SUBCODE Q ADDRESS data (X) | 
“ZOOS SUBCODE OADDRESSGuQIN 
<a oTTT Te eeer aon a e 
TS SRC GASES a RE 

6 | CD SUBCODE Q ADDRESS data (AMIN) | 
i [mn SUBCODE O ADDRESS dau (ASE)SSCtCSCS 
rs er: CD SUBCODE Q / ADDRESS dam (AFRAME) 


The Control Field is defined as follows. 


| BIT | Content | 
| 3 | 2 | 1 | 0 | | 
| 0 | O | xX | 0 | 2 Audio Channels WITHOUT Pre-Emphasis 

| Q | oO | xX | l | 2 Audio Channels WITH Pre-Emphasis 

| 1 | Oo | xX | 0 | 4 Audio Channels WITHOUT Pre-Emphasis 

iC A | oO | xX | l | 4 Audio Channels WITH Pre-Emphasis 

| Q | 1 | xK | 0 | Data Track 

| 0 | 1 t x | ] | Reserved 

| 1 | 1 | xX It x | Reserved 

| xX It KX | O tl X | Digital Copy Prohibited 

| xX It KX 1! 1 | &X | Digital Copy Permitted 

| | | | | 


ana A a ee ST Te TT TT Ta I! 


The track number specifies the current track number in BCD notation. The value of this has a 
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range of 01 to 99. 
The Index Number(X) specifies the index number in the current track. 


- The MIN, SEC and FRAME fields specifies the relative running time from the beginning of the 
track. 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. 


2.5.3.4 READ HEADER Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: C3yH 
Table 2.5.3.4-1 
READ HEADER Command 
Btl 7 | 6 | 5 Jt 4 | 3 | 2 | 1 | 0 
Bye | | | | | | | | 
0 Operation Code CS 
TT Logical UnitNumber Reseed 
DT ical Block Address SB) 
Zeal Block Address SS 
a Serre a Oe eng 
OD ical Block Address@SB) SSS 
“0 C”:t~“‘“‘“( i KXsaKKXK 
~~ ee ee 
— ee | | CC 
i ee er 


ee 


This command returns four bytes of header information of the specified logical block address. This 
command is similar to the READ EXTENDED command, but only the header bytes are returned to 
the initiator. 


System or application program can find out the mode of the block more easily with this command. 
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i | If the logical block address is within an audio track, a CHECK CONDITION will be reported in the 
| status phase. a 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever 1s less. 
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7 Table 2.5.3.4-2 HEADER DATA 
[+ 16 ts +a ts . oT ae 
Byte | | | | | | | | 
~O|  CDabsolueime (AMIN) 
ee ee enn mnie 


pnaniennroutan.saepaneneneennnamennrnnadpensiannetretirrenndarereeieee jena mtrstn tint Prraretp eter tnt itn ndrereentrarartengereemarenenferanietrensbaenan ese anenendpeveenevurannnr sean ptetetestaetsnnnsenatinsnpennenivennipsenentrnennsguentern etnenfbectunaheeneseereurepaseewenfenneapraresernerragarenntenree rere re eR TS 
SOLS LS LT TT CT TT OTD TTD Ee aati D EP SYS NS aaa comeecamee eee ees ae, 
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2.5.3.5 AUDIO TRACK SEARCH Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: C8yy 


Table 2.5.3.5-1 
AUDIO TRACK SEARCH Command 


1! Logical Unit Number | Play | Play Mode | 
ee ae 
OE  —  —— 
eee ee 
= a ete ie 
<r — ee 
~F a: —el_"s — Fae Lk 


The AUDIO TRACK SEARCH command (Table 2.5.3.5-1) provides a means for positioning the 
optical pickup at address specified by the Search Address parameter. This command returns the 
status byte when the requested search address is found. If the search address is not found, or if the 
drive is not ready, or if the search address is not within an audio track, a CHECK CONDITION 
Status will be returned. 


A PLAY bit of zero indicates the drive will enter the hold track state (i.e. pause) when the search 
address is found. The music will then be played back when a AUDIO PLAY command is issued. 
A PLAY bit of one indicates the drive will output the audio channels in the specified Play Mode 
when the audio address is found. 


The drive can accept and perform another command which will or will not terminate the current 
audio play operation as described in the underlined section under the AUDIO PAUSE command 
description. 


PLA Y-MODE (Byte 01, bits 3 to 0) specifies the play mode as follows: 
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(i) PLAY-MODE = OOOOB: Play with MUTING on. 

(i) PLAY-MODE = 0001B: Play R-channel only thru R-channel only. 
(iu) PLAY-MODE = 0010B: Play L-channel thru R-channel only. 

(iv) PLAY-MODE =0011B: Play L/R channels thru R-channel only. 

(v) PLAY-MODE = 0100B: Play R-Channel thru L-channel only. 

(v1) PLAY-MODE =0101B: Play R-chan thru L, R-chan to R-chan. 

(vu) PLAY-MODE =0110B: Play R thru L, L thru R. 

(vii) PLAY-MODE =0111B: Play R thru L, L/R thru R. 

(ix) PLAY-MODE = 1000B: Play L channel thru L-channel only. 

(x) PLAY-MODE = 1001B: Play L-channel thru L, R thru R, STEREO. 
(x1) PLA Y-MODE = 1010B: Play L-chan thru L, L-chan to R-chan. 

(xu) PLAY-MODE = 1011B: Play L thru L, L/R thru R-channel. 

(xiii) PLAY-MODE = 1100B: Play L/R thru L-channel. 

(xiv) PLAY-MODE = 1101B: Play L/R thru L, R thru R-channel. 

(xv) PLAY-MODE = 1110B: Play L/R thru L-channel, L thru R-channel. 
(xvi) PLAY-MODE = 1111B: Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker nght channel output from left and right channels input; the left two bit (bits 3 and 2) 
stand for the speaker left channel output from left and right channels input. 


The TYPE field specifies the format of the Search Address used in the command. The TYPE field 
is defined below. 


TYPE FIELD Description 


00 B Specifies SEARCH address in logical block address format. 
01B Specifies SEARCH address in AMIN, ASEC and AFRAME format. 
10B Specifies SEARCH address in track number (TNO) format. 
11B Reserved. 
Table 2.5.3.5-2 Search Address in Logical Block Address format 
Btl 7 | 6 | 5 | 4 | 3 | 2 | DP LO 
| 
Byte | | | | | | | | 
| 
a ee a eae ne EI 
2 | Logical Block Address (MSB) | 
o------ | panna nn nnn nnn nn nnn nnn nnn nnn n nen ne nen nnn nnn enw nn wenn en enewnwen ewe n ween cee n n= -- nee | 
5-1 Logical Block Address | 
ceeceee |-------- one een = = were ete cc ene nn nnn cecenennnenecncecnenan- = | 
4 | Logical Block Address | 
coccee= |—- wo---------- | 
| 


Logical Block Address (LSB) | 


PD PEEPS AAP EY PSP PLL BP ECP D SIP TOE GP TPL PED OS LED GD ITS GD GPG GP aD | 


The logical block address specifies the logical block address at which the play or pause operation 
will begin. 
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Table 2.5.3.5-3 Search Address in AMIN, ASEC and AFRAME format 


_ = Soe ee ee ee ( 
Bit | 4 | 6 | 5 | 4 | 3 | 2 | l | 0 
| 
Byte | | | | | | | | 
| | | 
SS ne SE LS A See Sea ee SSeS SESS SMO SI SOTA SN ee ee ee ee ee 
eee | 
2 Reserved | 
abe as sce ee ea case a cg ea | 
3 CD-absolute time (AMIN) | 


SSeS a 


CD-absolute time (ASEC) | 


CD-absolute tme (AFRAME) 
a a ae | 


me, 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 


Table 2.5.3.5-4 Search Address in Track Number (TNO) format 


p) , Reserved | 
“=; nn “a °° 
ay << 
ns en 


a aa l 


The Track Number field specifies the track in BCD notation at which the play or pause operation 
will begin. This field has a range of 01 to 99 in BCD. 
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2.5.3.6 AUDIO PLAY Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 


Operation Code: C9xy 
AUDIO PLAY Command 

“<< Ft Sel SClUklCUOU eO 
Byt | | | | | | | | 

0 Operation Code Swsee cat 
“TT [Logical UnitNumber—1StopAddr | PLAYMODE SI 
en a 88) 
sauit. | enposanesedeneeosantanstnpsiaisaoaee eecceieeenecaeutensthinniaaiianenainaeed 
Od ee ee Ee i 

5 Playback address (LSB) | | 


iced ee tee ee he es a eee eagle l 


3 
: 
a 


ed 


: 
& 
: 
a 
; 


The AUDIO PLAY command (Table 2.5.3.6-1) request that the target position the optical pickup at 
the Playback address specified and output the audio channels in the specified Play Mode when the 
Playback Address is found. This command returns the status byte when the Playback Address is 
found. If the Playback Address is not found, or if the drive is not ready, or if the address is not 
within an audio track, a CHECK CONDITION stamus will be returned . 


The AUDIO PLAY command is used to release a PAUSE(hold track) state after the execution of 
AUDIO TRACK SEARCH command or a PAUSE state after the execution of an AUDIO PAUSE 
command. The AUDIO PLAY command can also be used to set a particular completion address or 
PLAY MODE. 


A Stop Address (StopAddr) bit of zero indicates that the playback address is the starting address for 
the audio play operation. In this case, the stop address should be set by a prior AUDIO STOP 
command. A Stopaddr bit of one indicates that the playback address is the stopping address of the 
audio play operation. In this case, the starting address is set by a prior AUDIO TRACK SEARCH 
command. In both cases, if the stopping address is larger than the end of the current audio track, 
the drive should play up to the stop address or until it encounters a data track. The stop address is 

_ default to be the last audio track after power up or media change. If the stop address is smaller than 
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the starting address, the drive will return a CHECK CONDITION wi 


th legal Request sens 
and should not play any audio. The minimum difference be nthe audic ess an 


e key 


* 


The drive can accept and perform another command which will or will not terminate the current 
audio play operation as described in the underlined section under the AUDIO PAUSE command 
description. 


PLAY-MODE (Byte 01, bits 3 to 0) specifies the play mode as follows: 


(1) ©PLAY-MODE = OOOOB: Play with MUTING on. 

(iu) PLAY-MODE =0001B: Play R-channel only thru R-channel only. 
(ii) PLAY-MODE =0010B: Play L-channel thru R-channel only. 

(iv) PLAY-MODE =0011B: Play L/R channels thru R-channel only. 

(v) PLAY-MODE =0100B: Play R-Channel thru L-channel only. 

(vi) PLA Y-MODE =0101B: Play R-chan thru L, R-chan to R-chan. 

(vii) PLAY-MODE =0110B: Play R thru L, L thru R. 

(vii) PLAY-MODE = 0111B: Play R thru L, L/R thru R. 

(ix) PLAY-MODE = 1000B: Play L channel thru L-channel only. 

(x) PLAY-MODE = 1001B: Play L-channel thru L, R thru R, STEREO. 
(xi) PLAY-MODE = 1010B: Play L-chan thru L, L-chan to R-chan. 

(xu) PLAY-MODE = 1011B: Play L thru L, L/R thru R-channel. 

(xiii) PLAY-MODE = 1100B: Play L/R thru L-channel. 

(xiv) PLAY-MODE = 1101B: Play L/R thru L, R thru R-channel. 

(xv) PLAY-MODE = 1110B: Play L/R thru L-channel, L thru R-channel. 
(xvi) PLAY-MODE = 1111B: Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker right channel output from left and right channels input; the left two bit (bits 3 and 2) ( 
stand for the speaker left channel output from left and right channels input. 


The TYPE field specifies the format of the Playback Address used in the command. The TYPE 
field is defined below. 


TYPE FIELD Description 
00B Specifies Playback address in logical block address format. 
01B Specifies Playback address in AMIN, ASEC and AFRAME format. 
10B Specifies Playback address in track number (TNO) format. 
11B Reserved. 


Table 2.5.3.6-2 Playback Address in Logical Block Address format 


woceeee | mene n nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn ew enn nnn nn mene ncn n neem nnn en nnn n een enn == | 


i Astetbeisdscentasseensetee monte ects a mmianmtandeateieeasuanaanciansed 
ik Senn. 2ccicecin chin ae 
tt Merieat Block Address 

5 | Logical Block Address (LSB) | 
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CSD ARDY RELAPSE ALTA EELS ELLIS NE ANE LY LOE TAT TEEN TI ATE SEL A ALI ITED SLD ALE CTY LRAT TATED 
RRR CAA ae SRR AEDS A MEARNS SESE SACLE REOCELETS CELE PERT IED SEARO EES CSI TE AE TE SEIS CITRINE I RCT ECL TTT CECE EI ESENES SGEL I TIE TESTED, TECTED TELE ELLIS TIED CLE EEG TMT RED AE EPO ERIS APET RRs ETERS (EID EES? EEA TEREO SUES COINS CEE LELD GLEE TOALA IDSA 


The logical block address specifies the logical block address at which the play operation will begin 
or end depending on the setting of the StopAddr bit. 


Table 2.5.3.6-3 Playback Address in AMIN, ASEC and AFRAME format 


Bit! 7 | 66 | = 5 | 4 | 3 2 ft | 0 

| 

Byte | | | | | | | | 

| 

tr cS aa 
2 Reserved | 

Sag ee ane ace ats a aac ata ra ac hte | 
3 CD-absolute tme (AMIN) | 


CD-absolute time (ASEC) | 
dei tthe sed aati elec le Rio catdodeceect poeereee ae eed 
CD-absolute tme (AFRAME) | 


| 
| 
| 
| 
------- | nnn ann nn nnn nnn wn nnn nnn nnn nnn mn nnn nn nn nn nnn nnn nn enn nnn nnn nnn nnn nnn nnn nwnnen en enn nn nnnns| 
| 
| 
| 
| 


Coenen nnn ca ial anon beni epninabbigimionsantediensliedmannanitabntaaanmpneteineuipunomiitenumninidpeansassaigpbenocantaeincercegpementaiattpinaaipsasdpacceavaeipaiananpansiandinmasalpeasannadpeanentintjia stan iuiarensssipasassaiiavainialfppmustssaipeareisatiqacarenattipiieansoihiasnmaanipaicmsaniapansianitipasanenligniensdtiiaoiselpncissbaigpmannijimasnaaipaimiminipansnntininl 
EP CRRA AES COLLATERAL AGAINST, Ci ASE ITS RC LA SA ti SAE ATED DU BIE ER GENA TEENS (SYR RITTER EINE LIME ET LED, LEER TITEL LED ELLE IEE D LANE ELEC SALE DE ELLE CGE TOLLE TOLLE NEILL LLY CELE LLL LDE MELE ALLED, CLL EL LILLE IEE IE LLY. LEELA IE LD ALIA LIE LEI (LESLEY SERLEED LEELA ELI 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 


Table 2.5.3.6 Playback Address in Track Number(TNO) format 


a atin ensue pion ainsi pee ncnlminmis csipean nncesebp masala aomuspnna ogee saahieavagan coaneanaina dasa eidbeonaasirdin aaanieganininndaninaelmensnd I asks epehchcanlpnts i sitselemobedednpactcadepialasausadlpacesenieilipiaassaiadpaen camnibpninietaad 
<TD APA A APATITE TE CENA ea ATCA LNA A TED ET OL LE LD TTS ILE ELT LLL LL EL OTL LD ETT LS ED SS EN ES A TY 


Bil 7 | 6 | 5 | a4 it 2 | @ + a | 0 
| | 

Byte | | | | | | | | 

| 


Bea ie, se teceh tet ee vices eee nes mE En Md Ee aera eee ees a ee ee ene re heer) 


2. | Reserved | 
—CCtCt”t:*=“‘“‘—siSoKVKSsSSSS an 
ce 

=] | Track Number (TNO) | 


February 15, 1988. Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 
The Track Number field specifies the track in BCD notation at which the play operation will begin at 


the beginning of the specified track or end at the end of the specified track. This field has a range of 
01to99in BCD. — 
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2.5.3.7 AUDIO PAUSE Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CA}; 


Table 2.5.3.7-1 
AUDIO PAUSE Command 

~Bitl 7 +! 6 +| 5 | 4 | 3 | 2 1 1 ~«21~O 
Byt | | | | | | | | 

0 | <<< $§&° °° 
“TT 77 Logical Unit Number at !!D!”6ll—<K— 4 
—_ —— ns 
= °C CG “+ 
~~ — 
— a. 
“— — 4 
«Se 
as. ——< 
_ 9 Reserved | CResened Bag Link “I 


The AUDIO PAUSE command (Table 2.5.3.7-1) temporarily stops audio play operation and enter 
the hold track state(i.e. keeps the disc at the same Q SUBCODE address). 


A Pause bit of one has the effect of temporarily stops audio play operation with MUTING ON and 
continuing a search of the same SUBCODE Q ADDRESS. The command is valid for use only 
when the audio play is in progress after the AUDIO TRACK SEARCH or AUDIO PLAY 
commands. A Pause bit of zero release the audio pause operation and resume the audio play 
operation at the same Q subcode address just before the start of the audio pause operation. 


The audio pause(Pause bit = 1). audio plav or audio scan operation can be terminated by a REZERO 
JNIT, READ, SEEK, START A TOP UNE ND DIAGNOST PREVENT/ALLOW 

| A REMOVAL. READ EXTENDED, SEEK EXTENDED, VERIFY, RJEC] DIoC, REAL 
TEADER. AUDIO PLAY(StopAddr =0), AUDIO PAUSE, AUDIO SCAN, or AUDIO TRA 


rent audio pause, audio play or audio scan 


The drive should accept and perform TES READY, RE =ST SENS | 


Apple Computer Inc. Confidential Page 63 


February 15, 1988. 


Apple CD ROM SCSI Command Set 062-2097 Revision 1.4 
Oem: 


READ CAPACITY, WRITE BUFFER. READ BUFFER. READ READ O SUBCODE 
AUDIO STATUS. A WP command withou 


A 2PLA op ACd=1) or AU DIO 
Ne current audio pause, audio play or audio scan oneration in progre 


=rminatine 
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2.5.3.8 AUDIO STOP Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 


Operation Code: CBY 


Table 2.5.3.8-1 
AUDIO STOP Command 

~Btl 7 | 6 | S 1 4 | 3 | 2 | 1 | 0 
Byte | | | | | | | | 

0 Operation Code as 
"TI Logical UnitNumber SC ReservedlSS*~*~‘éResewed 
ee ae 088) 

3 | Stop address | 
—<« 4 ——<_  ¢ 
1 

6 | Reserved | 
= a = 
a — 4 
9 4 TYE | 1 Reserved ts | Flag | Link Z 


The AUDIO STOP command (Table 2.5.3.8-1) specifies the stop address at which the audio play 
operation will stop. The drive will spin down and the optical pickup is held around the area of the 
stop address. 


If the stop address is zero and the TYPE field is OOB, the AUDIO STOP command will perform the 
same function as the REZERO UNIT command. 


The TYPE field specifies the format of the Stop Address used in the command. The TYPE field is 
defined below. 


TYPE FIELD Description 


00 B Specifies Stop address in logical block address format. 

01B Specifies Stop address in AMIN, ASEC and AFRAME format. 
10B Specifies Stop address in track number (TNO) format. 

11B Reserved. 
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Table 2.5.3.8-2 Stop Address in Logical Block Address format 


Bit! 7 | 6 | 5S tt 4 | 3 | 2 | DL | 9. 
| 
Byte | | | | | | | | 


2 : Logical Block Address (MSB) | 
“<= a= °C 
eae gp gical Block Address 
5 ase Block Address 1SB) 7 


The logical block address specifies the logical block address at which the play operation will stop. 


Table 2.5.3.8-3 Stop Address in AMIN, ASEC and AFRAME format 


Bil 7 | 6 | § | 4 | 3 | 2 | 2 | 9 

| | 

Byte | | | | | | | | 

! 

Peace Eee an eee ed nee eee eee, 
2 | Reserved | 

wecccee [eee e eee ere mew enn nen nn nneensenenceennnweeseceereeesarccncecanecsccssescensesensananseeneeerewecccceceen=-= | 
3 | CD-absolute time (AMIN) | 


4 | CD-absolute time (ASEC) | 


Ea LE Oren Re AO ER eT Ce eT eee AR EE 


5 | CD-absolute time (AFRAME) | 


seeeee- |—------------------——-—---------—- cement enn n nen mn en nnee nnn nnn nnn neem nanan nanan =-| 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 
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Table 2.5.3.8-4 Stop Address in Track Number(TNO) format 


ES CNA A TD RUN CA ES TTL TLD TTT TD I CD CS eT Te TS a a ED SOS ST a Te GS aE NED UD eT 


2 | Reserved | 
a ae —<——< 
“= —— eg 
~“s eee T jukNumber INO) SSS™S~*d 


The Track Number field specifies the track in BCD notation at which the play operation will stop. 
This field has a range of 01 to 99 in BCD. 
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2.5.3.9 AUDIO STATUS Command 


Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CCH 


Table 2.5.3.9-1 
AUDIO STATUS Command 

Btl 7 #| 6 | 5 | 4 | 3 - 2 | Lt 0 
| 
Byte | | | | | | | | 
| 
- 0 | Operation Code - - 

| 

Dieses ihe ee ele Dahon oeiia ss a a ee oe cena oie aaa ee eee a ee an cuLaseS | 

1 Logical Unit Number | Reserved | 
es Nar ce se ee | 

2 Reserved | 


e 
f | 
a 


4 Reserved | 
Sho —_— "3 
60 — © * 
“<= << 
— Sl hs ———_ «= CS 
9 VReened | SCRaeved a 4 | Flag | Link “I 


This command (Table 2.5.3.9-1) transfers the current audio play status and the starting Q 
SUBCODE address of next track. 


The allocation length specifies the number of bytes that the initiator has allocated for returned data. 
An allocation length of zero indicates that no data will be transferred. Any other value indicates the 
maximum number of bytes that will be transferred. The target terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available data has been transferred to the 
initiator, whichever is less. 


When the CD-Rom is not in READY state, a check condition is returned. 
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Table 2.5.3.9-2 Audio Status Data 


2S EE LT TED TT LS SL LS TL ES ED SST ST TTD ST a SSeS aE eae Seana eee ee sees 


Bit | 7 | 6 | 5 | 4 | 3 | 2 | l | QO 
Bye | | | | | | | | 

0 | Status Field ——_——= 
rr rs —<— Ft it——<  . 
a) —<—  £4« wade. 
TT ent Subcode (AMIN) 
Go ee Sobek SEQ 
WF et Suboods (FRAME) 


The Status field is defined as follows: 


Status Field Description 

00H Audio play operation in progress following execution of AUDIO 
TRACK SEARCH command (Play bit = 1) or AUDIO PLAY 
command. 

01H PAUSE (i.e. hold track state) operation in progress. 

02H MUTING-ON operation in progress after execution of AUDO 
TRACK SEARCH command or AUDIO PLAY command. 

03H Audio play completion status. 

04H Exror occurred during audio play. operation. 

0SH Audio play operation not requested. 


The Control Field of the next track is defined as follows. 


| BIT | Content 
| 


| 2 Audio Channels WITHOUT Pre-Emphasis 
| 2 Audio Channels WITH Pre-Emphasis 

| 4 Audio Channels WITHOUT Pre-Emphasis 
| 4 Audio Channels WITH Pre-Emphasis 

| Data Track 

| Reserved 

| Reserved 

| Digital Copy Prohibited 

| Digital Copy Permitted 

| 


‘(endian 
pees * 
DS DKK PKS PS PS PS 
MMH OM OKO | O 


SEL TTTT RLETEE? CAE EE TTT IE SLO LTE EE TEETER ITED) CETTE MTT RL SETI IT CE TEE OEE TERT CEE TINTS TT LTTE STS CEL OTIS CELG ITED CLEP LES TEL EES PLSD LEED LEED ETE ELE ES TEED LELD CCIE TLE D LETS LEE DATES SII 
EP LEE LEAL CLL LEAL OCLC ET IEP CTL ALLE REELED LOLA TE SEDER IEEE TELA GEOL LEE NETL DELLE PELE LEAD ETT LED LED TE DCL ESS EE DEI LGD LIED. 


-| 
-| 
-| 
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PLA Y-MODE (Byte 01, bits 3 to 0) specifies the play mode status as follows: ( 


PLA Y-MODE = QOOOB: 
PLA Y-MODE = 0001B: 
PLA Y-MODE = 0010B: 
PLA Y-MODE = 0011B: 
PLA Y-MODE = 0100B: 
PLA Y-MODE = 0101B: 
PLA Y-MODE = 0110B: 
PLA Y-MODE = 0111B: 
PLA Y-MODE = 1000B: 
PLA Y-MODE = 1001B: 
PLA Y-MODE = 1010B: 
PLAY-MODE = 1011B: 
PLA Y-MODE = 1100B: 
PLA Y-MODE = 1101B: 
PLAY-MODE = 1110B: 
PLA Y-MODE = 1111B: 


Apple CD ROM SCSI Command Set 


062-2097 Revision 1.4 


Play with MUTING on. 

Play R-channel only thru R-channel only. 
Play L-channel thru R-channel only. 

Play L/R channels thru R-channel only. 
Play R-Channel thru L-channel only. 

Play R-chan thru L, R-chan to R-chan. 
Play R thru L, L thru R. 

Play R thru L, L/R thru R. 

Play L channel thru L-channel only. 

Play L-channel thru L, R thru R, STEREO. 
Play L-chan thru L, L-chan to R-chan. 

Play L thru L, L/R thru R-channel. 

Play L/R thru L-channel. 

Play L/R thru L, R thru R-channel. 

Play L/R thru L-channel, L thru R-channel. 
Play L/R thru L-channel, L/R thru R-channel. 


The mnemonic for understanding the PLAY-MODE bits is: the right two bits (bits 1 and 0) stand 
for the speaker right channel output from left and right channels input; the left two bit (bits 3 and 2) 
stand for the speaker left channel output from left and right channels input. 
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2.5.3.10 _ AUDIO SCAN Command 
Peripheral Device Type: CD-Rom 
Operation Code Type: Mandatory 
Operation Code: CDy 
Table 2.5.3.10-1 
AUDIO SCAN Command 


| 0 Operation Code 

““T\"Logical UnitNumber—SC*d~éDiect“TSS”S*~*~*~<“<‘éR eed 
TP SCN Sig at 88) 
sissteAcmseustehscissinabesedantn ameceetere tn oo ee eomalehsalnbipnoeedlasitisninnaiseeshere | 
ses lacdionisenioasalonomspictsen ca a aemenegees educa laaatestipkenaatacsaneiciieds 
sain keausseaiesaoicyeinignislanetceceetme eee re te ag hoenonahaicnneadcese metas | 

6 | Reserved | 
— eae | 
~~ :C::*“‘—_ | 
eo 


The AUDIO SCAN command requests a fast-forward or fast-reverse scan operation starting from 
the Scan Starting Address. 


The drive can accept and perform another command which will or will not terminate the current 
audio scan operation as described in the underlined section under the AUDIO PAUSE command 
description. 


A direction (DIRECT) bit of zero indicates a fast-forward operation. A DIRECT bit of one indicates 
a fast-reversed operation. 


SCAN Starting Address - Specifies the address to begin the Audio Fast scan at. The manner of 
address definition varies with the TYPE field. 


The TYPE field specifies the format of the Scan Starting Address used in the command. The TYPE 
field is defined below. 
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TYPE FIELD Description 


00B Specifies Scan Starting address in logical block address format. 

0O1B Specifies Scan Starting address in AMIN, ASEC and AFRAME 
format. 

10B Specifies Scan Starting address in track number (TNO) format. 

11B Reserved. 


Table 2.5.3.10-2 Scan Starting Address in Logical Block Address format 


Bitl 7 |! 6 |! 5 | 4 IT 3 | 2 | 21 | 9 
Bye | | | | | | | | 
Se ee 

oe Logical Block Address (MSB) | 
~~ ”—~*~— re ee 
~~ aaa 
“Si ””*Chgieal Block Address LSB) ) 


The logical block address specifies the logical block address at which the Scan operation will begin. 


Table 2.3.5.10-3 Scan Starting Address in AMIN, ASEC and AFRAME format 


Bit! 7 | 66 a) | 4 | 3 | 2 | 6] | 60 
Bye | | | | | | | | 
ae 

2 | Reserved | 
“Jr abso ime AMIN) 
esate a8 

5 | CD-absolute time (AFRAME) | 


wowcee [nem nnn nnn nnn an nn nnn nnn nnn nnn nnn nnn nn nnn nn ewe n nnn nn wenn nme nnn nn nnnn nnn ene nnnn= === --| 


_ eS 
pert cee Siew = . = . 


The AMIN, ASEC and AFRAME fields specifies the relative running time from the beginning of 
the disc. The AMIN field has a range of 00 to 99 in BCD. The ASEC ranges from 00 to 59 in 
BCD. The AFRAME field has a range of 00 to 74 in BCD. 
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Table 2.5.3.10-4 Scan Starting Address in Track Number(TNO) format 


La escent ED HERA RES ARTY SEIS ITE ELIT ETE IPOD ENERO PIE TE ENE REECE ILS. LEB IE LIS ETD TOL LLL IIS IO LIT ALIEN EL NOT “ELT OIEEATS TE TEED: CELLET ELT TE AL CLES LEAN ELENA NRT CIEE IS SENET T EEE EES LEGS) LILLE LEIDEN BEES CITED LETIIN TNTE SET LAEED CREED 


Bit! 7 | 66 | 6§ | 4 | 3 | 2 | 1 | 0 
Byt | | | | | | | | 
Se a ite eens 
2 | Reserved | 
Deed 
OE Reved = SOSC~<C~“‘“<‘<“<; 27D 
5 ek Naber SSS 


The Track Number field specifies the track in BCD notation at which the scan operation will begin. 
This field has a range of 01 to 99 in BCD. 
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